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HOT STANDBY METHOD AND APPARATUS 

CROSS REFERENCE TO RELATED APPLICATION 
This application claims the benefit of U.S. Provisional Application 
5 Serial No. 60/409,425, filed September 10, 2002. 

COMPUTER PROGRAM LISTING APPENDICES 
This application includes three computer program Appendices A, B 
and C, which are hereby incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

10 Field of the Invention 

The invention relates to apparatus including normal and standby 
processors and, more particularly, to such apparatus providing hot standby operation. 
The invention also relates to a method for providing hot standby operation with 
normal and standby processors. 

15 Background Information 

U.S. Patent No. 5,794,167 discloses a rail transport microprocessor 
based reliability system for monitoring and controlling actuators as a function of data 
supplied by sensors. The system includes at least two parallel microprocessors 
handling the same application. The microprocessors receive pre-encoded data from 

20 the sensors and microprocessor output data. A third, comparison microprocessor, 
known as a voter, employs software to compare the encoded characteristic results of 
the respective parallel microprocessors. 

U.S. Patent No. 4,181,945 discloses a high-reliability vehicle control 
system including two redundant computer systems. Each of the computer systems 

25 consists of two computers, which compare their results and deliver them only if they 
agree. Which one of the two computer systems processes telegrams received from a 
control center and compiles telegrams to the control center from messages of on- 
board units is determined from the control center. At regular intervals, switchover to 
the other computer system is effected to check whether the latter is functioning 

30 correctly or not. 
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U.S. Patent No. 6,281,606 discloses a plural output electric train 
control station, which employs a data processor for monitoring and controlling signals 
generated at a plurality of transformer-driven power output terminals. 

U.S. Patent No. 5,751,569 discloses a method of controlling railroad 
5 train movement over a layout of railroad track, which is defined geographically using 
a linear network of geographic control objects. A train control process may be 
distributed (e.g., not requiring a single central processing unit) and lends itself to 
localized testing when a failed hardware module is replaced, as only the function 
performed by that module need be tested. 

10 U.S. Patent No. 5,301,906 discloses an Interlocking Control System 

(ICS), such as the Microlok® railroad interlocking control system for railroad 
switching and signaling. A signal to move a switch to its normal position, for 
example, may be produced in three controllers. Input/output signals regarding 
entrance and exit locations in a shared territory are transferred between a control 

1 5 console and a terminal block over a data communication link. This information is 

further transferred in parallel fashion between the controllers and terminal block over 
respective data communication links. Signals to and from the field are respectively 
transferred in parallel fashion between the controllers and the terminal block over 
respective data communication links. Signals output from the controllers are 

20 respectively fed via lines to common connection at a node. Interposing diodes are 
provided to prevent undesired backfeed. A similar terminal connection is employed 
for outputting a common signal to the three controllers. 

There is room for improvement in apparatus and methods for providing 
hot standby operation with normal and standby processors. 

25 SUMMARY OF THE INVENTION 

This need and others are met by the present invention. Many of the 
past hindrances to develop a hot standby Microlok® have been due to an inability to 
remain focused on the fundamental reason for a hot standby. A hot standby is for the 
purpose of having hardware backup not logic backup. Since one Microlok® unit is 

30 capable of providing failsafe operation, an additional unit is not for the purpose of 
making the system more failsafe, it is simply providing a backup system that can be 
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utilized until a maintainer can be dispatched to repair the hardware of the primary 
unit 

In accordance with one aspect of the invention, an apparatus for 
providing hot standby operation comprises: a normal processor; a standby processor; 
5 each of the normal and standby processors comprising: a plurality of vital inputs, at 
least some of the vital inputs being electrically interconnected with at least some of 
the vital inputs of the other one of the standby and normal processors, a plurality of 
vital outputs, means for communicating with the other one of the standby and normal 
processors, a health routine providing a health status after communication is 

1 0 established with the other one of the standby and normal processors through the 
means for communicating, a vital relay including an input controlled by one of the 
vital outputs and an output to one of the vital inputs of the other one of the standby 
and normal processors, a synchronization routine providing a synchronization status 
through the means for communicating with the other one of the standby and normal 

15 processors, and an application routine outputting the vital outputs when the 

synchronization status is set and inputting the vital inputs; the standby processor 
further comprising a reset routine, which resets the standby processor when the health 
status of the standby processor is not provided; and means for outputting from some 
of the vital outputs of the normal processor and from some of the vital outputs of the 

20 standby processor. 

The normal and standby processors may operate in at least one mode 
selected from the group comprising: a first mode wherein both of the normal and 
standby processors output through at least one of the some of the vital outputs of the 
normal and standby processors, respectively, without restriction; a second mode 

25 wherein the normal processor outputs through at least one of the some of the vital 

outputs of the normal processor without restriction and the standby processor verifies 
through the means for communicating of the standby processor that the standby 
processor agrees with the normal processor before outputting through at least one of 
the some of the vital outputs of the standby processor and, otherwise, the standby 

30 processor being reset; and a third mode wherein both of the normal and standby 
processors verify through the means for communicating of the normal and standby 
processors, respectively, that the normal and standby processors, respectively, agree 
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with the standby and normal processors, respectively, before outputting through at 
least one of the some of the vital outputs of the normal and standby processors, 
respectively, and, otherwise, the normal and standby processors being reset. 

The normal and standby processors may operate in modes wherein the 
5 normal processor outputs through at least one of the some of the vital outputs of the 
normal processor without restriction and the standby processor verifies through the 
means for communicating of the standby processor that the standby processor agrees 
with the normal processor before outputting through at least one of the some of the 
vital outputs of the standby processor and, otherwise, the standby processor being 
10 reset. 

The means for outputting may include a vital OR circuit having a first 
input from one of the some of the vital outputs of the normal processor, a second 
input from one of the some of the vital outputs of the standby processor, and an output 
adapted to output to a single output device. 

1 5 The health routine of the normal and standby processors may 

periodically exchange health information with the health routine of the standby and 
normal processors, respectively, in order to provide the health status when the one of 
the vital inputs of the other one of the standby and normal processors is set and the 
health information is periodically received. 

20 In accordance with another aspect of the invention, a hot standby 

method comprises: employing a normal processor; employing a standby processor; 
with each of the normal and standby processors: employing a plurality of vital inputs, 
electrically interconnecting at least some of the vital inputs with at least some of the 
. vital inputs of the other one of the standby and normal processors, employing a 

25 plurality of vital outputs, communicating with the other one of the standby and normal 
processors, providing a health status after communication is established with the other 
one of the standby and normal processors, employing a vital relay including an input 
controlled by one of the vital outputs and an output to one of the vital inputs of the 
other one of the standby and normal processors, providing a synchronization status 

30 associated with the communicating with the other one of the standby and normal 

processors, and employing an application routine for outputting the vital outputs when 
the synchronization status is set and inputting the vital inputs; employing with the 
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standby processor a reset routine, which resets the standby processor when the health 
status of the standby processor is not provided; and outputting from some of the vital 
outputs of the normal processor and from some of the vital outputs of the standby 
processor. 

5 In accordance with another aspect of the invention, a method for 

providing normal and standby processors comprises: employing a normal processor; 
employing a standby processor; with each of the normal and standby processors: 
employing a plurality of vital inputs, electrically interconnecting at least some of the 
vital inputs with at least some of the vital inputs of the other one of the standby and 

10 normal processors, employing a plurality of vital outputs, communicating with the 
other one of the standby and normal processors, providing a health status after 
communication is established with the other one of the standby and normal 
processors, employing a vital relay including an input controlled by one of the vital 
outputs and an output to one of the vital inputs of the other one of the standby and 

15 normal processors, providing a synchronization status associated with the 

communicating with the other one of the standby and normal processors, and 
employing an application routine for outputting the vital outputs when the 
synchronization status is set and inputting the vital inputs; employing with the standby 
processor a reset routine, which resets the standby processor when the health status of 

20 the standby processor is not provided; outputting from some of the vital outputs of the 
normal processor and from some of the vital outputs of the standby processor; and 
disabling the some of the vital outputs of the standby processor if the output of the 
vital relay of the normal processor is set. 

BRIEF DESCRIPTION OF THE DRAWINGS 

25 A full understanding of the invention can be gained from the following 

description of the preferred embodiments when read in conjunction with the 
accompanying drawings in which: 

Figure 1 is a block diagram of an interlocking control system including 
a normal processor and a standby processor in accordance with the present invention. 

30 Figure 2 is a schematic diagram of an OR circuit including a pair of 

diodes for the normal and standby processors of Figure 1 , in which both units actively 
produce outputs at all times. 
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Figure 3 is a schematic diagram of an OR circuit including a pair of 
diode arrays for the normal and standby processors of Figure 1, in which both units 
actively produce outputs at all times. 

Figure 4 is a flow diagram showing the signal interconnections 
5 between the normal and standby processors in accordance with an embodiment of the 
invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
The method and apparatus disclosed herein is applied to an 
Interlocking Control System (ICS), such as the Microlok® railroad interlocking 
10 control system for railroad switching and signaling, as described in U.S. Patent No. 
5,301,906, which is hereby incorporated herein by reference. Although Microlok® 
units are disclosed, the invention is applicable to other ICS signal equipment, railway 
control circuitry, railway signaling, and railway logic devices, such as, for example, a 
Microtek® II Wayside Control System marketed by Union Switch & Signal, Inc. of 
15 Pittsburgh, Pennsylvania, 

Example 1 

Referring to Figure 1, an apparatus, such as an Interlocking Control 
System (ICS) 2, provides hot standby operation. The ICS 2 includes a normal 
processor unit 4 and a standby processor unit 6. In accordance with the present 
20 invention, the units 4,6 of the ICS 2 include a health routine (HR) 8, a synchronization 
routine (SR) 10, and an application routine (AR) 12. The unit 6 also includes a reset 
routine 48. 

Each of the processor units 4,6 includes a power supply 14, a central 
processing unit (CPU) 16, one or more vital input boards 18 (only one is shown with 

25 each of the units 4,6) inputting a plurality of vital inputs 1 9, and one or more vital 

output boards 20 (only one is shown with each of the units 4,6) outputting a plurality 
of vital outputs 21N,21S, respectively. Preferably, all of the vital inputs 19N of the 
normal vital input board 18 are electrically interconnected with the vital inputs 19S of 
the standby vital input board 1 8. The normal state of the normal unit 4 is defined by a 

30 constant high input 22, which is applied to one of the normal vital inputs 24. The 
standby state of the standby unit 6 is defined by a constant low input 26, which is 
applied to one of the standby vital inputs 28. 
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A suitable communication channel 30 is provided for communicating 
between each of the normal and standby CPUs 16, which CPUs respectively include 
one or more communication ports 31 and 32 (only one communication port is shown 
with each of such CPUs). The normal unit 4 includes a normal vital cut off relay 
5 (VCOR) 33 including an input 34 controlled by one of its vital outputs 35 and an 
output 36 to one of the vital inputs 37 of the standby unit 6. The standby unit 6 
includes a standby VCOR 38 including an input 39 controlled by one of its vital 
outputs 40 and an output 41 to one of the vital inputs 42 of the normal unit 4. 

For each of the normal and standby units 4 and 6, the health routine 8 

10 provides a health status 44N and 44S, respectively, after communication is established 
with the other one of such units through the communication channel 30. Also, the 
synchronization routine 10 for each of the normal and standby units 4 and 6 provides 
a synchronization status 46N and 46S, respectively, through the communication 
channel 30 with the other one of such units. The normal and standby application 

1 5 routines 12 output the vital outputs 2 IN and 21 S through the vital output boards 20 
when the synchronization status 46N and 46S is set and, also, input the vital inputs 
19N and 19S, respectively, from the vital input boards 18 regardless of the state of the 
corresponding synchronization status. 

The standby unit 6, which is determined as being standby whenever the 

20 vital input 28 (i.e., from the constant low input 26) of such unit is set low, also 

includes a reset routine 48, which resets the standby CPU 16. The normal unit 6 may 
include a reset routine (not shown), although that routine is disabled by the vital input 
24 (i.e., from the constant high input 22). 

As shown with the vital outputs 50,52, an output mechanism 54 (e.g., 

25 including diodes 56,58) is provided to output from some of the vital outputs of the 
normal unit 4 and from some of the vital outputs of the standby unit 6. The output 
mechanism 54 provides a common output 60 to a suitable output device (not shown). 
As discussed below, both of the units 4,6 are operating and capable of outputting 
through the output mechanism 54 to a single output device (not shown) for each pair 

30 of the vital outputs 50,52. The output mechanism 54 provides a vital OR circuit 

having a first input (i.e., the anode of diode 56) from the vital output 50 of the normal 
unit 4, a second input (i.e., the anode of diode 58) from vital output 52 of the standby 
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unit 6, and an output (i.e., the common cathodes of diodes 56,58) adapted for 
electrical connection to a single output device (not shown). 

In addition to the serial communication channel 30, an external, 
handwired synchronization mechanism 61 for exchanging normal and standby 
5 synchronization status may be applied between the normal and standby units 4 and 6. 
A vital output 62 of the normal unit 4 is electrically connected by a suitable conductor 
64 to a vital input 66 of the standby unit 6. A vital output 68 of the standby unit 6 is 
electrically connected by a suitable conductor 70 to a vital input 72 of the normal unit 
4. 

10 Example 2 

There are three ways a vital Microlok®, such as the ICS 2 of Figure 1, 
can communicate: serial communication to a non-vital Microlok® (not shown), serial 
communication between the normal/standby pair 4,6, and vital input and output 
boards 18,20, Since the communication to the non-vital Microlok® is by definition 

15 "non-vital", a breakdown in this communication will have no safety concerns. The 
serial communication between the normal/standby pair 4,6 utilizes a HEALTH bit 
(SL.OUT.HEALTH and SL.IN.HEALTH) that constantly monitors the serial link or 
channel 30. The vital input and output boards 18,20 are tied together. The inputs 19 
to the vital input boards 18 are simply paralleled and the outputs 50,52 of the vital 

20 output boards 20 are "ORed" together with the diodes 56,58 (since both units 4,6 are 
preferably permitted to output at all times), or through some type of "Vital OR Gate" 
(if the user desires the standby unit 6 to suppress its outputs 21 S). This means that 
barring a broken wire (which would result in a failsafe condition), both units 4 and 6 
will receive the same inputs 19 and, since they have the same logic equations, produce 

25 the same outputs 21N,50 and 21 S,52, respectively. Additional information on the 
outputs 21N,21S,50,52 is provided under the heading Outputs, below. 

The application software or routine 12 addresses the hot standby issue 
with the above in mind. There is no attempt to actively synchronize all bits at all 
times, and there is no suppression of the outputs 21N,21S,50,52 from either unit 4,6 

30 until a failure or disagreement is detected (although it is possible to suppress the 

standby outputs 21S,52 if desired by the user). If the outputs of the standby unit 6 are 
optionally suppressed, then a transfer from the normal unit 4 to the standby unit 6 
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would occur in a relatively short time, although the transfer would not necessarily be 
"hot standby". Since the only purpose of the standby unit 6 is to provide a hardware 
backup for the normal unit 4, the normal unit 4 is considered 4< boss". If there is a 
disagreement between the two units 4,6, then the normal unit 4 will always reset the 

5 standby unit 6, or the standby unit 6 will reset itself, but the standby unit 6 can never 
reset the normal unit 4. This is necessary since there is no way of determining which 
unit 4,6 is correct, but only that they are not in agreement. The only way the normal 
unit 4 will shut down leaving the standby unit 6 in control is if the normal unit 4 
senses an internal failure and takes itself offline. Also, if either unit 4 or 6 is reset, 

1 0 then all of its outputs 2 1N,50 or 2 1 S,52 are suppressed until they are verified to be in 
synchronization with the unit currently online. 

Preferably, both units 4,6 are permitted to output at all times, in order 
to provide hot standby operation, and in order to detect a shorted diode 56,58 (Figure 
2) from the respective units 4,6, when the outputs of such units are both high. 
Preferably, the vital output boards 20 include suitable circuitry (not shown), which 
periodically outputs a low pulse of suitable duration when the corresponding vital 
output is high, and which periodically outputs a high pulse of suitable duration when 
the corresponding vital output is low. That circuitry, in turn, monitors the 
corresponding vital output, in order to verify that the low pulse goes low and that the 
high pulse goes high. If, for example, the diode 58 of the standby unit 6 is shorted 
when the standby output 52 is high, then the low pulse from the standby unit 6 would 
not occur at the common output 60 since the normal output 50 is high and, thus, the 
common output 60 is driven high. In that manner, for example, the standby unit 6 
detects the shorted diode 58, when the outputs of the units 4,6 are both high. 

Since each unit 4,6 is wired and programmed virtually identical as it 
would be if it were a stand-alone unit, this system 2 is very easy to implement. The 
only modifications needed to produce the hot standby feature are slight modifications 

15 in the hardware (e.g., vital inputs, vital outputs, serial communication, vital cut off 
relay (VCOR) verification and Normal unit bit) and application program. 
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Inputs 

Assuming both units 4,6 are housed by the same rack (not shown), all 
inputs 19 are single runs to the rack (e.g., most likely to a weidmuller). The inputs 19 
are then fed in parallel to each unit 4,6. 
5 Outputs 

With both units 4,6 actively producing outputs 21N,50,21S,52 at all 
times, the outputs, such as 50 and 52, need only be "ORed" together through the pair 
of diodes 56 and 58 (Figure 2), or through a series of diodes 75 and 78 (e.g., needed to 
meet relatively more stringent reliability specifications) (Figure 3). As shown in 

10 Figure 3, an improved reliability output configuration (as compared to the output 

mechanism 54 of Figures 1 and 2), includes a first diode array 75 having an input 76 
and an output 77 and a second diode array 78 having an input 79 and an output 80. 
The outputs 77,80 of the first and second diode arrays 75,78, respectively, are adapted 
for electrical connection at 82 to a single output device (not shown). The input 76 of 

15 the first diode array 75 is electrically connected to the vital output 50 of the normal 
unit 4 of Figure 1. The input 79 of the second diode array 78 is electrically connected 
to the vital output 52 of the standby unit 6 of Figure 1 . 

As shown with the first diode array 75, each of the arrays 75,78 
includes a first pair 84 of series-connected diodes and a second pair 86 of series- 

20 connected diodes. The first pair 84 are electrically connected in parallel with the 

second pair 86. The first and second pairs 84,86 have a pair of anodes as the input 76 
of the corresponding diode array 75. The first and second pairs 84,86 have a pair of 
cathodes as the output 77 of the corresponding diode array 75. 

However, the diodes of Figures 2 and 3 cannot be used if the user 

25 requires that the outputs of the standby unit 6 be suppressed if the normal unit 4 is 
online. The reason for this is that although a Microlok® can reliably detect a shorted 
diode when both units 4,6 are active, it cannot reliably detect a shorted diode on the 
normal unit 4 if the standby unit 6 is not producing outputs (see Scenarios 8 and 9 of 
Tables 8 and 9, respectively, below). If the outputs 52 of the standby unit 6 are 

30 suppressed, then the outputs 50,52 must be "ORed" through some type of "Vital OR 
Gate" (not shown) which will not allow the possibility of shorting. Union Switch & 
Signal's Isolation Module can serve this purpose, but it is not cost effective. 
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Alternatively, a scaled down version (not shown) could be developed which would 
provide the necessary protection and be smaller and less expensive. 
Serial Communication 

Continuing to refer to Figure 1, two vital serial communications ports 
5 (e.g., COM1 and COM2) (only single ports 31,32 are shown) are utilized on each unit 
4,6. This still leaves either two non-vital or one vital and one non- vital port (e.g., 
COM3 (not shown) can be set up as either vital or non-vital) for links to other units 
(not shown). It is possible to implement the system 2 using only one communication 
port of each unit 4,6, but that would require a variation in the application program in 

10 each unit. This can easily be accomplished, but it is unnecessary unless more than 
two communication ports are required for links to other units. 
VCOR Verification 

In order to constantly monitor the condition of the other unit, each of 
the units 4,6 must have a front contact 41,36 of the other unit's VCOR relay 38,33 

15 connected to an input 42,37, respectively, of one of its vital input boards, such as 18. 
Normal Unit Bit 

Since the same application program, such as 12, is uploaded into both 
of the units 4,6, each of such units must have one input 24,28, respectively, that is 
used for identification. This input 24 (e.g., on vital input board 18) must be 
20 constantly high in the normal unit 4 and constantly low in the standby unit 6. The 

application routine 12 uses these constant bit states (Normal - high, Standby - low) in 
portions of the assign statements, as discussed below, that require different operating 
characteristics for the normal unit 4 than for the standby unit 6. 
Application Program 

25 Any application program designed for a stand-alone unit (not shown), 

such as one of units 4,6, can be changed to a hot standby application simply by adding 
three logic systems and modifying all output bits to be one of three types. Also, if 
external Lock relays (not shown) are not utilized, then the internal Lock bits must be 
modified as if they were outputs. 

30 Logic Systems 

The three logic systems: (1) Synchronization 10, (2) Health 8, and (3) 
Reset 48 serve to restrict, maintain, and protect the operation of the hot standby 
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system. More detailed explanations of the bits that comprise these systems can be 

found in the example test programs in the Appendices. 

Synchronization 

The Synchronization system of synchronization routine 10 restricts the 
5 corresponding unit 4,6 from producing outputs 50,52 if the other unit 6,4, 

respectively, is already online and the output states of the units 4,6 disagree. Once the 
corresponding unit achieves synchronization, it is permitted to produce its 
corresponding vital outputs 50,52 and the synchronization routine 10 is not utilized 
until the unit is reset and attempts to come back on line. This system is equally 
10 functional in both the normal and standby units 4,6. 

The synchronization routine 10 employs the following bits: 
STAND.ALONE.SYNC.DELAY is a slow set bit (e.g., a suitable 
delay is provided before setting the bit; no delay is provided before clearing the bit) 
that provides a 1 second delay for the corresponding unit 4,6 to stabilize before the 
15 other unit's VCOR 38,33, respectively, is referenced. 

STAND.ALONE.SYNC sets the SYNC bit, below, or synchronization 
status 46N,46S if STAND.ALONE.SYNC.DELAY is set and the other unit's VCOR 
38,33, respectively, is down. 

SYNC. WAIT is a slow set bit which forces the unit 4,6 coming online 
20 to wait until serial communication is stabilized over the communication channel 30 
before attempting to synchronize. 

SYNC is the controlling bit. When the unit 4,6 coming online is 
synchronized with the other unit currently online the SYNC bit is set. 
Health 

25 The Health system of health routine 8 is verified by the constant 

exchange of the HEALTH bit over the serial communication channel 30. When the 
normal unit's VCOR 33 is picked, the HEALTH bit is required for the standby unit 6 
to stay online. Without the HEALTH bit verifying that serial communication is 
stable, the standby unit 6 is reset by its reset routine 48. This ensures that if 

30 communication is lost, one unit (i.e., the standby unit 6) is taken offline. Though this 
system is primarily utilized in the standby portions of the assign statements, as 



WO 2004/025469 



PCTYUS2003/028149 



-13- 

discussed below, the normal unit 4 also uses a HEALTH. WAIT bit to maintain its 
Restricted bits, as discussed below, while the standby unit 6 is coming online. 
The health routine 8 employs the following bits: 
HEALTH.WAIT.DELAY is a slow clear bit (e.g., a suitable delay is 

5 provided before clearing the bit; no delay is provided before setting the bit) that is set 
when the other unit's VCOR 38,33 is picked but serial communication is not yet 
established over the communication channel 30. The function of this bit is to set 
HEALTH.WAIT, below, and maintain it until either SL.IN.HEALTH, below, is 
received from the other unit or time expires. 

10 HEALTH. WAIT is a slow set bit that sets 1 second after 

HEALTH.WAIT.DELAY. This bit clears when SL.IN.HEALTH is received from the 
other unit or time expires and HEALTH.WAIT.DELAY clears. 

SL.OUT.HEALTH is the serial bit that the unit 4,6 sends to the other 
unit, 6,4, respectively. 

1 5 SL.IN.HEALTH is the serial bit that the unit 4,6 receives from the 

other unit 6,4, respectively. 
Reset 

The Reset system of standby reset routine 48 protects the pair's vital 
functions by forcing the standby unit 6 to reset when there is a disagreement between 
20 the units 4,6. This system is always active in the standby unit 6 if the normal unit's 
VCOR 33 is picked. 

The reset routine 48 employs the following bits: 
SYS.RESET is a slow set bit that is only operational in the standby 
unit 6. When this bit sets, the standby unit 6 resets. 
25 SL.OUT.RESET is sent (e.g. , over the communication channel 30) 

from the normal unit 4 to the standby unit 6 when the normal unit 4 determines there 
is a disagreement and wants the standby unit 6 to reset. 

SL.IN.RESET is the bit the standby unit 6 receives over the 
communication channel 30 when the normal unit 4 sends SL.OUT.RESET. 
30 GROUP.XX.RESET type bits are groups of individual reset bits that 

are used to simplify the SYS.RESET assign statement in the application routine 12 
and eliminate the need for timers on all individual reset bits. 
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Bit Types 

There are three types of bits: Unrestricted, Half Restricted, and 
Restricted. All three of these types may be utilized to ensure that the hot standby 
operates safely, but does not waste system resources on unnecessary tasks. 
5 These three types of bits have the following in common: (1) if the 

other unit's VCOR 38,33 is down, then the unit 4,6, respectively, will produce the 
output 50,52 whenever the assign statement is satisfied; (2) if the other unit's VCOR 
38,33 is up, then the unit 4,6, respectively, must also receive serial communication 
over the communication channel 30, (a) Unrestricted bits require a generic health bit, 

10 (b) Half Restricted bits require a bit verification from the normal unit 4 to the standby 
unit 6, and (c) Restricted bits require bit verification to and from both units 4,6; (3) if 
the other unit 4,6 is in control, then the unit 6,4 being brought online cannot produce 
any outputs 52,50, respectively, until it is in SYNC; and (4) if both units 4,6 are 
online and any bit states disagree for a selected period of time, then either the normal 

1 5 unit 4 will reset the standby unit 6 or the standby unit 6 will reset itself. 

Alternatively, with minor optional modifications, the standby unit's 
outputs 21S,52 can be suppressed, for example, when the normal unit's VCOR 33 is 
picked. 
Unrestricted 

20 These bits require no bit specific serial communication between the 

units 4,6 in order to produce an output, such as 21N,21S,50,52; therefore, they are the 
fastest and should always be utilized whenever possible. These bits should never be 
used for signal lighting or Locks. 
Half Restricted 

25 These bits are unrestricted in the normal unit 4, but restricted in the 

standby unit 6. The standby unit 6 cannot produce the output 21S,52 until it receives 
verification (via serial communication over the communication channel 30) that the 
normal unit 4 has also satisfied the assign statement. This type of bit is specifically 
designed for signal lighting. If these bits are out of sync, then it can only be that the 

30 normal unit 4 has the aspect lit and the standby unit 6 does not In this event, the 
standby unit 6 is reset, and the signal aspect does not change. 
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Restricted 

These bits are restricted in both the normal and the standby units 4,6. 
Neither unit 4,6 can produce the output 50,52 until it receives verification (via serial 
communication over the communication channel 30) that the other unit 6,4, 
5 respectively, has also satisfied the assign statement. This type of bit is the slowest 
due to the amount of serial communication involved. It is specifically designed for 
Locks. The bit cannot be set (unlocked) until both units 4,6 satisfy the assign 
statement and it will be cleared (locked) immediately at any time the units 4,6 do not 
agree. There are two considerations concerning this type of bit: (1) if locking is 
1 0 performed without the use of external Lock relays, then the internal variables will 
require this configuration; and (2) if the response time is too long due to the use of 
serial communication, then the verification will need to be passed via vital input and 
output boards 18,20. 

Example 3 

1 5 Both units 4,6 were housed in a cabinet and shared the same (not 

shown) power supply, such as 14. The serial communication between the units 4,6 
was accomplished with a cable 30 from the normal CPU 16 to the standby CPU 16. 
The communication cable 30 tied normal COM1 to standby COM2, and normal 
COM2 to standby COM1 (only single communication ports 31,32 are shown in 

20 Figure 1). Inputs 19 were paralleled to both units 4,6, but the wires going to the 

standby unit 6 were clipped together and could be disconnected. The outputs 50,52 
were "ORed" together with diodes 56,58, respectively, as shown in the basic 
configuration example of Figures 1 and 2. 

Both units 4,6 were uploaded with an application program 12. 

25 The following references were used for testing purposes: (1) "VCOR 

picked" was referenced from the lighting of the VCOR indication on the power 
supply board 14; (2) serial communication was referenced from the COM indications 
(A,B,C,D, and E) on the CPU board 16; (3) outputs were referenced from the 
indications on the vital output board 20; and (4) for the purpose of testing, the 

30 following reference bits were not considered to be vital outputs: OUT 7 - 

SYNC.WAIT, OUT 8 - SYNC, OUT 9 - HEALTH.WAIT.DELAY, OUT 10 - 
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HEALTH .WAIT, OUT 12 - SL.OUT.04, OUT 13 - SL.IN.04, OUT 14 - 
OUT.RESET, OUT 15 - IN.RESET, and OUT 16 - COMALT. 

Tables 1-9, below, show different test scenarios for Example 3, above. 



Scenario 1 


Unit RESET while the other unit is offline (CPU 
pulled) 


Purpose 


To verify that each unit can operate as a stand- 
alone unit 


Attempts 


5 (for each unit) 


Result 


Unit came online and produced outputs: 

• Time from RESET to picking of VCOR = 14 sec. 

• Time from RESET to outputs = 15 sec. 

• Time from RESET to attempted serial 
communication = 25 sec. 


Comment 


• The times were the same for both the normal and 
standby units 



Table 1 
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Scenario 2 


Unit RESET while the other is online, communicating, 
and producing outputs 


Purpose 


To verify that each unit can be brought online without 
any interruption of controlling unit 


Attempts 


5 (for each unit) 


Result 


Unit came online and produced outputs: 

• Time from RESET to picking of VCOR = 14 sec. 

• Time from RESET to serial communication = 25 
sec. 

• Time from RESET to outputs = 30 sec. 


Comment 


• The times were the same for both the normal and 
standby units 

• No change in outputs occurred in the other unit 


Table 2 


Scenario 3 


Power up both units simultaneously 


Purpose 


To verify that there is no circular logic, which would 
prevent the units from coming online simultaneously 


Attempts 


5 


Result 


Both units powered up and produced outputs: 

• Time from power to picking of VCOR = 1 8 sec. 

• Time from power to serial communication = 29 sec. 

• Time from power to both unit's outputs = 35 sec. 


Comment 


• This functioned as expected 

• No interruption of outputs occurred in either unit 



Table 3 
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Scenario 4 


• Both units online 

• Remove IN.02 bit from the standby unit 


Purpose 


To prove that the normal unit will RESET the standby 
unit if there is a disagreement in bit states, and that 
there is no danger in allowing the standby unit to 
attempt to come back online after it is RESET 


Attempts 


• 1 disconnect of input 

• Standby unit RESET 34 times 

• 20 minutes time 


Result 


Standby unit RESET and continued to cycle: 

• Time from removal of input to first RESET =10 
sec. 

• Time from removal of input to first VCOR pick = 
23 sec. 

• Time from removal of input to first establishment of 
serial communication with normal unit = 35 sec. 

• Time from removal of input to second RESET = 38 
sec. 


Comment 


• Standby unit continued to cycle, resetting every 1 5 
seconds after the VCOR picked 

• The standby unit never produced any outputs 

• The normal unit's outputs were never interrupted 

• After approximately 30 minutes IN.02 was restored 
to standby unit and after the completion of its current 
reset, it came back online and produced outputs 



Table 4 
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Scenario 5 


• Both units online 

• Remove IN.02 bit from the standby unit 

• 1? peat nAwwol 

tvesei normal unit 

wdii i minuie ju seconos 

• Restore IN.02 bit to the standby unit 


Purpose 


To prove that the synchronization is required for the 
normal unit to come online if the standby unit is in 
control and that the normal unit cannot RESET the 
standby unit as the normal unit comes online 


Attempts 


5 


Kesult 


Normal unit did not produce outputs until after IN.02 
was restored to the standby unit: 

• Time from RESET to VCOR pick = 14 sec. 

• Time from RESET to serial communication = 25 sec. 

• Time from RESET to IN.02 restored to standby unit = 
1 min. 30 sec. 

• Time from RESET to output = 1 min. 30 sec. 


Table 5 


Scenario 6 


• Both units online 

• RESET unit while IN.02 and IN.04 are constantly 
toggled (approximately 4 times a second) 


Purpose 


To prove that the flashing bits or several bits changing 
state will not hinder the unit from synchronizing and 
coming online 


Attempts 


5 (for each unit) 


Result 


• Both units came online in the usual timeframe 


Comment 


• The controlling unit's outputs were never interrupted 



Table 6 
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Scenario 7 


• Both units online 

• Remove OUT\02 and OUT.04 set, and bit OUT.03 
clear 

• Reset unit 

• Wait 5 seconds 

• RESET other unit 


Purpose 


To prove that either unit will produce outputs 
immediately if the other unit's VCOR is down 


Attempts 


5 (for each unit) 


Result 


• The unit RESET first came online and immediately 
produced outputs 

• The unit RESET second had to synchronize before 
it produced outputs 


Comment 


• The controlling unit's outputs were never 
interrupted 



Table 7 
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Scenario 8 


• Both units online 

• Place a short across one output diode 


Purpose 


To prove that a shorted diode can be detected by the normal 
and standby units 


Attempts 


• Twice on each diode of OUT.02, OUT.03 and OUT.04 
with the outputs high 

• Twice on each diode of OUT.02, OUT.03 and OUT.04 
with the outputs low 

• A total of 24 tests 


Result 


• When the outputs were high, both units detected the 
short in 9-10 seconds and RESET 

• When the outputs were low the normal unit detected the 
short within 1 second and RESET 

• When the outputs were low the standby unit did not 
detect the short. All outputs were shorted for at least 1 
minute and one was allowed to remain shorted for over 8 
minutes and the unit still failed to detect it. After the 
elapsed time, the output was toggled high and the short was 
detected within 10 seconds. 


Comment 


• The conclusion is that the normal and standby units can 
consistently detect a shorted diode within 10 seconds if 
both outputs are high 

• The unit without the shorted diode maintained its output 
without interruption 

• Since some properties would require the standby unit's 
outputs to be suppressed if the normal unit's VCOR is 
picked, the question still remains if the normal and standby 
units can detect a shorted diode if the outputs are not the 
same (both high or both low). See Scenario 9 (Table 9). 



Table 8 
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Scenario 9 


• Install modified program in both the normal and standby 
units, which program suppresses the standby unit's outputs 
if the normal unit's VCOR is picked 

• Bring both units online (the normal unit has outputs the 
standby unit does not) 

• Place a short across one output diode 


Purpose 


To determine if shorted diode can be detected by the 
normal and standby units if the outputs are not the same 
(both high or both low) 


Attempts 


• Twice on each diode of OUT.02, OUT.03 and OUT.04 

• A total of 12 tests 


Result 


• When the diode of the standby unit was shorted the 
standby unit detected the short within 1 second and RESET 

• When a diode of the normal unit was shorted the normal 
unit did not detect the short. All outputs were shorted for at 
least 1 minute and one was allowed to remain shorted for 
over 8 minutes and the unit still failed to detect it. After 
the elapsed time, the normal unit was RESET and when it 
attempted to come back online (its outputs low and the 
standby unit's outputs high) it detected the short and 
continually RESET. 


Comment 


• The conclusion is that the normal and standby units 
cannot detect a shorted diode when it is on the high output 
and the other output is low 

• If the standby unit's outputs must be suppressed when 
the normal units VCOR is picked then diodes are not a 
viable option 



Table 9 
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Tables 10 and 1 1, below, show the configuration of the normal and 
standby test units, respectively, of Example 3, above. 



NORMAL UNIT 


BOARD 


SLOT 


PART# 


SERIAL # 


REVISION 


CPU 


18 


Nl 7003401 


1201028 


2 


Vital Input - 16 


13 


Nl 7001001 


0998048 


2 


Vital Output - 16 


15 


Nl 7000501 


0898006 


2 


Power Supply 


6 


N16600301 


1998022 


4 


Table 10 


STANDBY UNIT 


BOARD 


SLOT 


PART# 


SERIAL # 


REVISION 


CPU 


18 


N17001301 


3100010 


7 


Vital Input - 16 


13 


Nl 7001 001 


0998033 


2 


Vital Output - 16 


15 


N17000501 


0898005 


2 


Power Supply 


10 


N45 1810750 


2498001 


2 



Table 11 

10 

Example 5 

Figure 4 shows the signal interconnections between two normal and 
standby units 4\6\ A vital "OR" circuit 54' outputs from the vital outputs 21N',21 S' 
of respective normal and standby units 4 ,6'. These units 4' and 6' are similar to the 
1 5 units 4 and 6 of Figure 1 , except that they include two communication ports 3 1 0 and 
311, and 320 and 321, respectively, as part of a communication channel 30'. In this 
example, there are three vital outputs, which are output by the assign statements (as 
shown in the Appendices) of the application routines 12 of the normal and standby 
units 4',6'. Although three vital outputs are shown for each unit, one, two or more 
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than three vital outputs may be employed. The three vital outputs 21N',21S' include 
an Unrestricted output (OUT.02), a Half Restricted output (OUT.H.03) and a 
Restricted output (OUT.L.04). The assign statements qualify these outputs by 
employing the normal and standby states of such units 4' and 6', as defined by the 
5 constant high (normal) input 22 and the constant low (standby) input 26, respectively, 
of Figure 1. In turn, the vital "OR" circuit 54' outputs three vital outputs 60' (OUT2, 
OUT3, OUT4) to three corresponding output devices (not shown). 

With respect to the normal unit 4', an output communication path 88 
from the normal unit 4' to the standby unit 6' is provided by the normal output 

10 communication port 3 lO and the standby input communication port 321. Also, an 
input communication path 90 to the normal unit 4' from the standby unit 6' is 
provided by the standby output communication port 320 and the normal input 
communication port 311. The routines 8,10,12 (Figure 1) of the normal unit 4' output 
six bits 92 (SL.OUT.02, SL.OUT.H.03, SL.OUT.L.04, SL.OUT.HEALTH, 

1 5 SL.OUT.RESET, SL.OUT.SYNC), which bits 92 are input as bits 94 (SL.IN.02, 
SL.IN.H.03, SL.IN.L.04, SL.IN.HEALTH, SL.IN.RESET, SL.IN.SYNC) by the 
routines 8,10,12,48 (Figure 1) of the standby unit 6'. In a similar manner, the routines 
8,10,12 of the standby unit 6' output three bits 96 (SL.OUT.02, SL.OUT.H.03, 
SL.OUT.L.04), which bits 96 are input as bits 98 (SL.IN.02, SL.IN.H.03, SL.IN.L.04) 

20 by the routines 8,10,12 of the normal unit 4'. 

The hot standby method and apparatus disclosed herein is organized in 
such a way that it can easily be incorporated into any Microtek® application program, 
such as application routine 12, in order to produce a hot standby. 

25 While specific embodiments of the invention have been described in 

detail, it will be appreciated by those skilled in the art that various modifications and 
alternatives to those details could be developed in light of the overall teachings of the 
disclosure. Accordingly, the particular arrangements disclosed are meant to be 
illustrative only and not limiting as to the scope of the invention which is to be given 

30 the full breadth of the claims appended and any and all equivalents thereof. 
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Example 6 
Appendix A 



MICROLOKJI PROGRAM; 
INTERFACE 



LOCAL 



BOARD: VO_SLOT_J15 








ADJUSTABLE ENABLE: 


1 




TYPE: 


OUT16 



OUTPUT: 



Only OUT.02, OUT.H.03. and OUT.L.04 simulate true outputs. The remaining bits 
are only used to give an indication on the output board for testing purposes. 



SPARE. 
SPARE, 

OUT.HEALTH.WAIT. 
DELAY.09. 

OUT.IN.L.04.13, 



OUT.02, 
SPARE, 

OUT.HEALTH.WAIT. 1 0, 

OUT.OUT.RESET.14. 



OUT.H.03, 
OUT.SYNC.WAIT. 
07, 
SPARE, 



OUT.L.04, 
OUT.SYNC.08, 

OUT.OUT.L.04.12 



OUT.IN.RESET.1 OUT.COMALT.16; 
5, 



BOARD: VI_SLOT_J13 








ADJUSTABLE ENABLE: 


1 




TYPE: 


IN16 


INPUT: 



In the Normal unit, NORMAL (bit 16) is energized from a constant source. It must 
be high in the Normal unit and low in the Standby unit. 



VCOR, 
SPARE, 
SPARE, 
SPARE, 



IN.02, 
SPARE, 
SPARE. 
SPARE, 



IN.03, 
SPARE, 
SPARE, 
SPARE, 



IN.04, 
SPARE, 
SPARE, 
NORMAL; 
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COMM 

r Two COM ports are used so that the same software can be used in both units. v"l 



LINK: HOT MASTER 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK.MASTER 


ADJUSTABLE 


POINT.POINT: 


1; 


ADJUSTABLE 


PORT 


1; 


ADJUSTABLE 


BAUD 


19200; 


ADJUSTABLE 


STOPBITS 


1; 


ADJUSTABLE 


PARITY 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY 


12; 


ADJUSTABLE 


KEY.OFF.DELAY 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT 


3:SEC; ! 


ADJUSTABLE 


POLLING.INTERVAL 


50:MSEC; 


ADJUSTABLE 


MASTER.TIMEOUT 


100:MSEC; 



ADDRESS: 1 








ADJUSTABLE ENABLE: 


1 



OUTPUT; 



SL.OUT.02, SLOUT.03, and SL.OUT.04 represent all output bits. If the 
Microlok had two 16 bit Vital Output Boards (and all bits were used) then 

there would be 32 bits listed. 
SLOUT.HEALTH, SL.OUT.RESET. and SL.OUT.SYNC are the only extra 



SL.OUT.02, 


SL.OUT.H.03, 


SL.OUT.L.04, 


SL.OUT.HEALTH, 


SL.OUT.RESET, 


SL.OUT.SYNC; 


LINK: HOT_SLAVE 




ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK.SLAVE j 


ADJUSTABLE 


POINT.POINT: 


0; 


ADJUSTABLE 


PORT: 


2; 


ADJUSTABLE 


BAUD: 


19200; 


ADJUSTABLE 


STOPBITS: 


1; 


ADJUSTABLE 


PARITY: 


NONE; ; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT: 


3:SEC; 



ADDRESS: 1 








ADJUSTABLE ENABLE: 


1 



WO 2004/025469 



-27- 



PCTYUS2003/028149 



INPUT: 



SL.IN.02, SL.IN.03, and SL.IN.04 represent all input bits from the other unit. If the 
Microlok had two 16 bit Vital Output Boards (and all bits were used) then there 
would be 32 bits listed. SL.IN. HEALTH, SL.IN.RESET. and SL.IN.SYNC are the 
only extra bits required for Hot Standby operation. 



SL.IN.02. SL.IN.H.03, SL.IN.L.04, 

SL.IN.HEALTH, SL.IN.RESET, SLIN.SYNC; 

BOOLEAN BITS 



SYS.RESET, 

OUT.RESET.02, 

SYNC. 

OUT.02.SYNC, 

HEALTH.WAfT.DEL 
AY, 

COMALT, 

SL.IN.H.03.D. 

TIMER BITS 



GROUP.01 .RESET, GROUP.02.RESET, 
OUT.H.RESET.03, OUT.L.RESET.04, 



SYNC.WAIT, 
OUT.H.03.SYNC, 
HEALTH.WAIT, 

SL.IN.L.04.D; 



STAND.ALONE.SYNC.D 
ELAY, 

OUT.L.04.SYNC, 



GROUP.03.V.RES 
ET, 



STAND.ALONE.SY 
NC. 



SL.OUT.RESET is sent from the Normal unit to the Standby unit when the Normal 
unit determines there is a disagreement in bit states. It is delayed to allow the 
Standby unit time to synchronize. The exact setting for this bit is based on the 
needs of each application. It should be as short as possible without effecting 

reliability. 



SL.OUT.RESET: 



SET = 3:SEC 



I CLEAR = 0:SEC; 



SYS.RESET is an internal bit that RESETS the Standby unit if it is out of 
synchronization with the online Normal unit. It is slightly delayed to insure that the 
Standby unit does not falsely reset. The exact setting for this bit is based on the 
needs of each application. It should be as short as possible without effecting 
reliability. 



SYS.RESET: 



SET = 3:SEC 



CLEAR = 0:SEC: 



The GROUP.RESET bits represent groups of individual bit resets. They are slightly 
delayed to insure that the Standby unit does not reset falsely. GROUP.03.V.RESET 
contains bits that are "more vital" such as Switch Locking or Route Locking, 
therefore they are given a shorter reset time. The exact setting for these bits is 
based on the needs of each application. They should be as short as possible 

without effecting reliability. 
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GROUP.01. RESET: 


SET = 3:SEC 


CLEAR = 0:SEC 




i GROUP.02.RESET: 


SET = 3:SEC 


CLEAR = 0:SEC 




GROUP.03.V.RESET: 


SET = 1:SEC 


CLEAR = 0:SEC 





HEALTH.WAIT.DELAY is an internal bit that allows the Standby unit to maintain its 
outputs while the Normal unit is brought online. It fills in the gap between the time 
r the Normal's VCOR picks and communication between the pair is established. It is 
set for 20 seconds because it takes approximately 15 seconds for a unit to establish 
serial communication after the VCOR is picked. 


•/ 


I HEALTH.WAIT.DELAY: I SET = 0:SEC I CLEAR = 20:SEC; I 


HEALTH.WAiT shortens the effect of HEALTH.WAIT.DELAY to 1 second after 
r serial communication is established. HEALTH.WAiT is used in all output bit assign 
! statements. 


7 


I HEALTH.WAIT: | SET = 0:SEC | CLEAR = 1 :SEC; I 


r STAND.ALONE.SYNC.DELAY is a slow set bit that allows the unit to stabilize 

before VCOR is referenced for SYNC. 


V 


I STAND.ALONE.SYNC.DELAY: I SET = 1:SEC I CLEAR = 0:SEC, I 


SYNC.WAIT is a slow set internal bit that allows serial communication to stabilize 
f after the unit is powered up before synchronization is verified. It should always be 

set for 5 seconds or longer. 


*/ 


I SYNC.WAIT: | SET = 5:SEC | CLEAR = 0:SEC; I 


r SL.IN.H.03.D and SL.IN.L.04.D are test bits used to simulate the delay in serial 

communications between the units. 


7 



SL.IN.H.03.D: 


SET = 1 :SEC 


CLEAR = 0:SEC; 


SL.IN.L.04.D: 


SET = 1:SEC 


CLEAR = 0:SEC; 



CONSTANTS BOOLEAN 



ONE - 1; 

ZERO = 0; 

CONFIGURATION 



SYSTEM 



ADJUSTABLE 


DEBUG PORT ADDRESS: 


1; 


ADJUSTABLE 


DEBUG PORT BAUDRAT 


9600; 


ADJUSTABLE 


E: 

LOGIC TIMEOUT: 


2:SEC; 


ADJUSTABLE 


DELAY RESET: 


3:SEC; 
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LOGIC BEGIN 



' UTILITY BITS 



ASSIGN 


ONE 


TO 


CPS. ENABLE; 


ASSIGN 


ONE 


TO 


STAND.ALONE.SYNC.DELAY 

■ 


ASSIGN 


ONE 


TO 


SL.OUT.HEALTH; 


ASSIGN 


SYS.RESET 


TO 


RESET; 


r RESET BITS 






7 



SYS.RESET is a slow set bit that only functions in the Standby unit. 

The bits in the assign statement function as follows: 
• -NORMAL insures that only the Standby unit can be RESET. 



• VCOR insures that the unit will only RESET if the Normal unit is online. 
• SL.IN.RESET comes from the Normal unit and forces the Standby unit to 

RESET. 

• -SLIN. HEALTH insures the Standby unit will RESET itself if serial 
communication is lost between the units. 

• -HEALTH.WAIT insures the Standby unit will not RESET itself before serial 

communication is established when the Normal unit is coming online. *' 
• SL.IN.SYNC insures that the Standby unit will only RESET itself if the Normal 

unit is in sync. 

• -SYNC insures that the Standby unit will RESET itself if both units are powered 
up simultaneously and do not achieve synchronization. This permits the Normal 

unit to take control. 

• SYNC.WAIT delays the RESET until the Standby unit has an opportunity to 

verify synchronization with the Normal unit. 

• GROUP.01 .RESET, GROUP.02.RESET, and GROUP.03.V.RESET are groups 
of individual reset bits. 



(-NORMAL * VCOR) * 




(SL.IN.RESET + 




assign ((-SL.IN.HEALTH * -HEALTH.WAIT) + 
((SL.IN.SYNC + (-SYNC * SYNC.WAIT)) * 


SYS.RESET; 


(GROUP.01 .RESET + GROUP.02.RESET + 




I GROUP.03.V.RESET)))) 





SL.OUT.RESET is a slow set bit that is sent from the Normal unit to the Standby 

unit when any output bit is out of sync. It is primarily controlled by the 
GROUP.RESET bits, however, the SYNC bit is also required so that the Normal v 
unit cannot reset the Standby unit if the Normal is being powered up and cannot 
achieve synchronization with the Standby. 
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(NORMAL * SYNC) * 

assign (GROUP.01 .RESET + GROUP.02.RESET + to SL.OUT.RESET; 
GROUP.03.V.RESET) 



GROUP.01. RESET, GROUP.02.RESET, and GROUP.03.V.RESET are groups of 
individual reset bits (though only one RESET bit is assigned to each for testing). 
The individual reset bits are grouped together to simplify the SYS.RESET equation 
and to allow for a longer time delay for non-synchronous situations which may be 
caused by serial communication delays. Three groups are used for testing but the 
r maximum number of groups is unlimited. Multiple groups should be used to limit the •/ 
number of bits so that continuous changes of bit states will not by misinterpreted as 

a non-synchronous condition. 
GROUP.03.V.RESET represents groups of bits that are "more vital" such as Switch 
Locks and Route Locks. This group is given the absolutely shortest time delay 
possible while still maintaining reliability. 



ASSIGN 


OUT.RESET.02 


TO 


GROUP.01 .RESET; 


ASSIGN 


O UT. H . RES ET.03 


TO 


GROUP.02.RESET; 


ASSIGN 


OUT.L.RESET.04 


TO 


GROUP.03.V.RESET; 



' SYNCHRONIZATION BITS 



SYNC suppresses all outputs of the unit being brought online until they are verified 
to be synchronous with the unit currently in control or the other unit's VCOR is 
r down. Once it is set it is stuck high until the unit is powered down. SL.OUT.SYNC is v 

sent out to the other unit. It is utilized by the Standby unit in the SYS.RESET assign 
statement. 





SYNC + STAND.ALONE.SYNC + 




SYNC, 
SL.OUT.SYNC; 


ASSIGN 


(OUT.02.SYNC * OUT.H.03.SYNC * 
OUT.L.04.SYNC) 


TO 



SYNC.WAIT is a slow set bit that suppresses verification of bits in the unit being 
r brought online until it is powered up and both the unit and the serial communication * 
link are stable. Once it is set it is stuck high until the unit is powered down. 



assign SYNC.WAIT + (VCOR * SL.IN. HEALTH) to SYNC.WAIT; 



" STAND.ALONE.SYNC is an internal bit that will set the SYNC bit one second after v 
the unit is powered up if the other unit's VCOR is down. 



—VCOR * 

STAND.ALONE.SYNC.DELAY T ° STAND.ALONE.SYNC; 
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r HEALTH BITS 



HEALTH .WAIT and HEALTH.WAIT.DELAY allow the Standby unit to maintain its 
outputs between the time that the Normal unit's VCOR picks and communication is 
established between the units. HEALTH.WAIT.DELAY is a slow clear bit that sets 
r when the VCOR picks in the unit coming online. HEALTH.WAIT.DELAY sets 
HEALTH.WAIT which remains high until either HEALTH.WAIT.DELAY expires or 
serial communication is established. This is necessary to insure that as soon as 
serial communication is established the HEALTH bit is not able to override any 



logic. 





ASSIGN 


VCOR * ~SL.IN. HEALTH * 
-HEALTH.WAIT.DELAY 


TO 


HEALTH.WAIT.DELAY; 


ASSIGN 


HEALTH.WAIT.DELAY * -SL.IN.HEALTH 


TO 


HEALTH.WAIT; 



r OUTPUT BITS 



There are three types of output bits: 1 

1 . Unrestricted, represented by OUT.02. 

These bits require no bit specific serial communication between the units in 
order to produce an output; therefore they are the fastest and should always be 
utilized whenever possible. They should never be used for signal lighting or any 

type of locking. 

2. Half Restricted, represented by OUT.03. 

These bits are unrestricted in the Normal unit, but restricted in the Standby. The 
Standby unit cannot produce the output until it receives verification (via serial 
communication) that the Normal unit has also satisfied the assign statement. 
This type of bit is specifically designed for signal lighting. If the bits are out of 
sync, it can only be that the Normal unit has the aspect lit and the Standby does 
not. In this event the Standby unit is reset, and the signal aspect will not 

change. 

3. Restricted, represented by OUT.04. 

These bits are restricted in both the Normal and the Standby units. Neither unit 
can produce the output until it receives verification (via serial communication) 
that the other unit has also satisfied the assign statement. This type of bit is the 
slowest due to the amount of serial communication involved. It was specifically 
designed for locking. The bit cannot be set (unlocked) until both units satisfy the 
assign statement and it will be cleared (locked) immediately at any time that the 

units do not agree. 
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The three types of bits have the following in common: 

• If the other unit's VCOR is down the unit will produce the output 

whenever the assign statement is satisfied. 

• If the other unit's VCOR is up the unit must also receive serial 

communication. 

■ Unrestricted bits require a generic health bit. 

■ Half-Restricted bits require a bit verification from Normal to 

Standby. 

■ Restricted bits require bit verification to and from both units. 

• If the other unit is in control, the unit being brought online cannot 

produce any output until it is in SYNC. 

• If both units are online and any bit becomes out of sync for a selected 
period of time either the Normal unit will reset the Standby or the 
Standby will reset itself. 



r UNRESTRICTED BITS 



The term IN.02 is used for testing purposes. In reality it would be replaced by a 
logic equation. In the term SL.OUT.02, SL stands for Serial Link, and OUT .02 
represents the resulting bit of the satisfied assign statement. SL.OUT.02 is 
immediately sent out serially to the other unit. 



assign in.02 to SL.OUT.02; 



OUT.02.SYNC is primarily satisfied by the SL.OUT.02 bit. If the other unit is online 
(VCOR is picked, or in the process of booting up) it is referenced to insure that the 
bit is in the same state. Once it is set it is stuck high until the unit is powered down. 
If the other unit is offline (VCOR down) this bit is bypassed and the SYNC bit assign 
statement is satisfied with STAND.ALONE.SYNC. 



OUT.02.SYNC + 




assign (((SL.OUT.02 *SL.IN.02) + TQ 
(-SL.OUT.02 * ~SL.IN.02)) 


OUT.02.SYNC; 


* VCOR * SYNC.WAIT) 
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OUT.02 is the bit that sets the output high on the Vital Output Board. It is primarily 
satisfied by the SLOUT.02 bit. In the Normal unit the only other requirement is that 
the SYNC bit must be set (which it will be unless the Normal is in the process of 
coming online). The Standby unit requires a serial communication HEALTH bit or 
HEALTH .WAIT. HEALTH .WAIT is used keep the Standby unit's outputs set 
between the time the Normal unit's VCOR picks and serial communication is 
established when the Normal unit is being brought online. Both the Normal and 
Standby units will immediately set the bit if SL.OUT.02 is high and the other unit is 

offline (VCOR down). 





SL.OUT.02 * (SYNC * (NORMAL + 
(-NORMAL * (SL.IN. HEALTH + 






ASSIGN 


TO 


OUT.02; 




H EALTH. WAIT))) + -VCOR) 





OUT.RESET.02 causes the Standby unit to reset if there is a disagreement in the 
bit state between the units. 



(SL.OUT.02 (~SL.OUT.02 * to OUT.RESET.02; 



r HALF RESTRICTED BITS 



The logic statement for OUT.H.03 functions the same as OUT.02 above, with one 
exception. In the statement for OUT.H.03 the generic serial communication 
r HEALTH bit is replaced with the corresponding bit (SL.IN.H.03.D) from the Normal 
unit. This suppresses the output from the Standby unit until it has been verified that 
the Normal has also satisfied the assign statement. SL.IN. H.03.D is a stow set bit 
used for testing to simulate serial communication delays. 



ASSIGN 


IN.03 


TO 


SL.OUT.H.03; 


ASSIGN 


OUT.H.03.SYNC + 
(((SL.OUT.H.03 * SL.IN.H.03) + 
(-SL.OUT.H.03 * -SL.IN.H.03)) 
* VCOR * SYNC.WAIT) 


TO 


OUT.H.03.SYNC; 


ASSIGN 


SL.OUT.H.03 * (SYNC * (NORMAL + 
(-NORMAL * (SL.IN.H.03.D + 
HEALTH .WAIT))) + -VCOR) 


TO 


OUT.H.03; 


ASSIGN 


(SL.OUT.H.03 * -SL.IN.H.03) + 
(-SL.OUT.H.03 * SL.IN.H.03) 


TO 


OUT.H.RESET.03; 



r RESTRICTED BITS 



The logic statements for OUT.L.04 are the same as OUT.H.03 above, with one 
exception. In the statement for OUT.L.04 there are no separate variables for Normal 
or Standby. Both units must have SL.OUT.L.04, be in SYNC, and receive the 
corresponding bit from the other unit. This suppresses the output from either unit 
until it has been verified that the other unit has also satisfied the assign statement 
and immediately drops the output if it loses the verification from the other unit. 



WO 2004/025469 



-34- 



PCT/US2003/028149 



ASSIGN 


IN.04 


TO 


SL.OUT.L.04; 


ASSIGN 


OUT.L.04.SYNC + 
(((SLOUT.L.04 * SL.IN.L.04) + 
(-SL.OUT.L.04 * -SL.IN.L.04)) 
* VCOR * SYNC.WAIT) 


TO 


OUT.L.04.SYNC; 


ASSIGN 


SL.OUT.L.04 * (SYNC * 
(SL.IN.L.04.D + HEALTH.WAIT) + 
-VCOR) 


TO 


OUT.L.04; 


ASSIGN 


(SL.OUT.L.04 * -SL.IN.L.04) + 
(-SL.OUT.L.04 * SL.IN.L.04) 


TO 


OUT.L.RESET.04; 



r COMMUNICATION ALERT BIT 



COMALT may be used to alert central control of any problems in the 
communication between the Normal and Standby units. 



assign -SL.IN.HEALTH to COMALT; 



' FOR TEST PURPOSES ONLY 



r COMMUNICATION DELAY SIMULATORS 



r SL.IN.H.03.D and SL.IN.L.04.D are slow set bits that simulate the possible delay in 
the serial communication between the Normal and Standby units. 



assign 


SL.IN.H.03 


TO 


SL.IN.H.03.D; 


assign 


SL.IN.L.04 


TO 


SL.IN.L.04.D; 



r BIT MONITORS 



The following bits produce indications on the Vital Output Board for testing 

purposes. 
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ASSIGN 


SYNC.WAIT 


TO 


OUT.SYNC.WAIT.07; 


ASSI6N 


SYNC 


TO 


OUT.SYNC.08, 


ASSIGN 


HEALTH.WAIT.DELAY 


TO 


OUT.HEALTH.WAIT.DELAY.09; 


ASSIGN 


HEALTH.WAIT 


TO 


OUT.HEALTH.WAIT.10; 


ASSIGN 


SL.OUT.L.04 


TO 


OUT.OUT.L.04.12; 


ASSIGN 


SL.IN.L.04 


TO 


OUT.IN.L.04.13; 


ASSIGN 


SL.OUT.RESET 


TO 


OUT.OUT.RESET.14; 


ASSIGN 


SL.IN. RESET 


TO 


OUT.IN.RESET.1 5; 


ASSIGN 


COMALT 


TO 


OUT.COMALT.1 6; 



END LOGIC 



END PROGRAM 
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Example 7 
Appendix B 
MICROLOKJI PROGRAM; 
INTERFACE 
LOCAL 



BOARD: VO_1_SLOT_J3 

ADJUSTABLE ENABLE: 1 

TYPE: OUT16 



OUTPUT: 

3HH, 312H, 331H, 332H, 

333H, 334H, 340H, 361H, 

361L, 362H, 362L, 43 1H, 

432H, 460H, 460L, 31 IRK; 



BOARD: VO_2_SLOT_J4 

ADJUSTABLE ENABLE: 1 

TYPE: OUT16 



OUTPUT: 

501H, 512H, 531H, 532H, 

533H, 534H, 540H, 61 1H, 



612H, 01LSR, 02LSR, 03LSR, 

04LSR, 312RK, 33 IRK, 332RK; 



BOARD: VO_3_SLOT_J5 

ADJUSTABLE ENABLE: 1 

TYPE: OUT16 



OUTPUT: 

01NL, 01RL, 02NL, 02RL, 

03NL, 03RL, 04NL, 04RL, 



05LSR, 06LSR, 07LSR, 08LSR, 

09LSR, 10LSR, 333RK, 334RK; 



BOARD: VO_4_SLOT_J6 

ADJUSTABLE ENABLE: 1 

TYPE: OUT16 
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OUTPUT: 

05NL, 

07NL, 



05RL, 
07RL, 



06NL, 
08NL, 



06RL, 
08RL, 



09NL, 
13LSR, 



09RL, 
14LSR, 



11LSR, 
340RK, 



12LSR, 
361RK; 



BOARD: VO 5 SLOT J7 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

OUT16 



OUTPUT: 

10NL, 

12NL, 



10RL, 
12RL, 



11NL, 
13NL, 



11RL, 
13RL, 



14NL, 
20ESZ, 



14RL, 
21ESZ, 



15ESZ, 
362RK, 



17ESZ, 
43 IRK; 



BOARD: VO 6 SLOT J8 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

OUT16 



OUTPUT: 

15TSZ, 

460RK, 



17TSZ, 
501RK, 



12RWCRZ, 
512RK, 



432RK, 
531RK, 



532RK, 
61 IRK, 



533RK, 
612RK, 



534RK, 
SPARE, 



540RK, 
SYNC.OUT; 



BOARD: VI 1 SLOT J9 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

IN16 



INPUT: 

NORMAL, 

02NWC, 



VCOR, 
02RWC, 



01NWC, 
03NWC, 



01RWC, 
03RWC, 



04NWC, 
06NWC, 



04RWC, 
06RWC, 



05NWC, 
07NWC, 



05RWC, 
07RWC; 



BOARD: VI 2 SLOT J10 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

IN16 
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INPUT: 

08NWC, 

10NWC, 



08RWC, 
10RWC, 



09NWC, 
11NWC, 



09RWC, 
11RWC, 



12NWC, 
14NWC, 



12RWC, 
14RWC, 



13NWC, 
SPARE, 



13RWC, 
SPARE; 



BOARD: VI 3 SLOT J11 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

IN16 



INPUT: 

01TPS1, 

05TPS1, 



02TPS1, 
06TPS1, 



03TPS1, 
07TPS1, 



04TPS1, 
08TPS1, 



09TPS1, 
13TPS1, 



10TPS1, 
14TPS1, 



11TPSI, 
SPARE, 



12TPS1, 
SPARE; 



BOARD: VI 4 SLOT J12 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

IN16 



INPUT: 

15TPS1, 

21TPS1, 



16TPS1, 
26TPS1, 



17TPS1, 
35TPS1, 



20TPS1, 
15WSZ, 



17WSZ, 
20TSZ, 



20WSZ, 
33NWCRZ, 



21WSZ, 
SPARE, 



PO, 

SPARE; 



BOARD: VI 5 SLOT J13 



ADJUSTABLE 



ENABLE: 
TYPE: 



1 

IN16 



INPUT: 
SPARE, 
SPARE, 



SPARE, 
SPARE, 



SPARE, 
SPARE, 



SPARE, 
SPARE, 



SPARE, 
SPARE, 

COMM 



SPARE, 
SPARE, 



/• Synchronization Link 



SPARE, 
SPARE, 



SPARE, 
SYNC.IN; 
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LINK: SYNC MASTER 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK.MASTER 


ADJUSTABLE 


POINT.POINT: 


i; 


ADJUSTABLE 


PORT: 


i; 


ADJUSTABLE 


BAUD: 


9600; 


ADJUSTABLE 


STOPBITS: 


i; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DAT A.TIMEOUT: 


3:SEC; 


ADJUSTABLE 


POLLING-INTERVAL: 


50:MSEC; 


ADJUSTABLE 


MASTER.TIMEOUT: 


100:MSEC; 



ADDRESS: 1 

ADJUSTABLE ENABLE: 1 



OUTPUT: 

SL.OUT.HEALTH, 
SL.OUT.512H, 


SL.OUT.RESET, 
SL.OUT.460H, 


SL.OUT.SYNC, 
SL.OUT.460L, 


SL.OUT.540H, 
SL.OUT.501H, 


SL.OUT.611H, 
SL.OUT.312H, 


SL.OUT.612H, 
SL.OUT.311H, 


SL.OUT.432H, 
SL.OUT.334H, 


SL.OUT.431H, 
SL.OUT.333H, 


SL.OUT.332H, 
SL.OUT.362H, 


SL.OUT.331H, 
SL.OUT.362L, 


SL.OUT.361H, 
SL.OUT.340H, 


SL.OUT.361L, 
SL.OUT.531H, 


SL.OUT.532H, 
SL.OUT.512RK, 


SL.OUT.533H, 
SL.OUT.460RK, 


SL.OUT.534H, 
SL.OUT.501RK, 


SL.OUT.540RK, 
SL.OUT.611RK, 


SL.OUT.612RK, 
SL.OUT.311RK, 


SL.OUT.432RK, 
SL.OUT.334RK, 


SL.OUT.431RK, 
SL.OUT.333RK, 


SL.OUT.312RK, 
SL.OUT.332RK, 


SL.OUT.331RK, 
SL.OUT.362RK, 


SL.OUT.361RK, 
SL.OUT.532RK, 


SL.OUT.340RK, 
SL.OUT.533RK, 


SL.OUT.531RK, 
SL.OUT.534RK, 


SL.OUT.01LS, 
SL.OUT.02LS, 


SPARE, 
SL.OUT.03LS, 


SPARE, 
SL.OUT.04LS, 


SPARE, 
SL.OUT.05LS, 


SL.OUT.06LS, 
SL.OUT.10LS, 


SL.OUT.07LS, 
SL.OUT.11LS, 


SL.OUT.08LS, 
SL.OUT.12LS, 


SL.OUT.09LS, 
SL.OUT.13LS, 


SL.OUT.14LS, 
SL.OUT.04NL, 


SL.OUT.01NL, 
SL.OUT.05NL, 


SL.OUT.02NL, 
SL.OUT.06NL, 


SL.OUT.03NL, 
SL.OUT.07NL, 


SL.OUT.08NL, 
SL.OUT.12NL, 


SL.OUT.09NL, 
SL.OUT.13NL, 


SL.OUT.10NL, 
SL.OUT.14NL, 


SL.OUT.11NL, 
SL.OUT.01RL; 



ADDRESS: 2 






ADJUSTABLE ENABLE: 1 ! 
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OUTPUT: 



SL.OUT.02RL, 
SL.OUT.06RL, 

SL.OUT.10RL, 
SL.OUT. 14RL, 

SL.OUT.04NWCR, 
SL.OUT.08NWCR, 

SL.OUT. 1 2NWCR, 
SL.OUT.0 1RWCR, 

SL.OUT.05RWCR, 
SL.OUT.09RWCR, 

SL.OUT. 1 3RWCR, 
SL.OUT.460AS, 

SL.OUT.611_612A 
S, 

SL.OUT.362AS, 

SL.OUT.361AS, 
SL.OUT.21ES, 



SL.OUT.03RL, 
SL.OUT.07RL, 

SL.OUT.11RL, 
SL.OUT.0 1 NWCR, 

SL.OUT.05NWCR, 
SL.OUT.09NWCR, 

SL.OUT. 13NWCR, 
SL.OUT.02RWCR, 

SL.OUT.06RWCR, 
SL.OUT. 1 ORWCR, 

SL.OUT. 1 4RWCR, 
SL.OUT.512AS, 

SL.OUT.53 1_532_533AS, 

SL.OUT.332_333AS, 

SL.OUT.15ES, 
SL.OUT.15TS, 



SL.OUT.04RL, 
SL.OUT.08RL, 

SL.OUT.12RL, 
SL.OUT.02NWCR, 

SL.OUT.06NWCR, 
SL.OUT. 10NWCR, 

SL.OUT. 14NWCR, 
SL.OUT.03RWCR, 

SL.OUT.07RWCR, 
SL.OUT. 1 1 RWCR, 

SL.OUT.501AS, 
SL.OUT.340AS, 

SL.OUT.432_534AS, 

SL.OUT.334AS, 

SL.OUT. 17ES, 
SL.OUT.17TS; 



f Synchronization Link 



LINK: SYNC SLAVE 



ADDRESS: 1 



ADJUSTABLE ENABLE: 1 



INPUT: 

SL.IN.HEALTH, 
SL.IN.512H, 

SL.IN.611H, 
SLm312H, 



SL.IN.RESET, 
SL.IN.460H, 

SL.IN.612H, 
SL.IN.311H, 



SL.IN.SYNC, 
SL.IN.460L, 

SL.IN.432H, 
SL.IN.334H, 



SL.OUT.05RL, 
SL.OUT.09RL, 

SL.OUT.13RL, 
SL.OUT.03NWCR, 

SL.OUT.07NWCR, 
SL.OUT. 1 1NWCR, 

SL.OUT.33NWCR, 
SL.OUT.04RWCR, 

SL.OUT.08RWCR, 
SL.OUT. 1 2RWCR, 

SL.OUT.540AS, 
SL.OUT.312AS, 

SL.OUT.331_431AS, 

SL.OUT.311AS, 

SL.OUT.20ES, 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK. SLAVE 


ADJUSTABLE 


POINT.POINT: 


0; 


ADJUSTABLE 


PORT: 


2; 


ADJUSTABLE 


BAUD: 


9600; 


ADJUSTABLE 


STOPBITS: 


i; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DAT A.TIMEOUT: 


3:SEC; 



SL.IN.540H, 
SL.IN.501H, 

SL.IN.431H, 
SL.IN.333H, 



SL.IN.332H, 
SL.IN.362H, 



SL.IN.331H, 
SL.IN.362L, 



SL.IN.361H, 
SL.IN.340H, 



SL.1N.361L, 
SL.IN.531H, 
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or TXJ ^lOT-I 

SL.IN.512RK, 


CT TXT CIITJ 

SL.IN.460RK, 


or TXT Clilll 

SL.LN.534H, 
SL.IN.501RK, 


OT TVT C A f\Tt TS 

SL.IN. 540RK, 
SL.IN.61 IRK, 


CT TXJ £1 m V 

SL.IN.311RK, 


CT TXT A 

SL.IN.334RK, 


or tvt iiiin 

SL.IN.43 IRK, 
SL.IN.333RK, 


SL.IN.312RK, 
SL.IN.332RK, 


CT TXJ 11 1 13 V 

SL.IN.362RK, 


CT TXT I^IDV 

SL.IN.532RK, 


OT TVT "> A ATI TS 

SL.IN340RK, 
SL.IN.533RK, 


OT TV T f ^ 1 T»T/' 

SL.IN. 53 IRK, 
SL.IN.534RK, 


SL.IN.01LS, 
SL.IN.02LS, 


SPARE, 
SL.IN.03LS, 


SPARE, 
SL.IN.04LS, 


SPARE, 
SL.IN.05LS, 


SL.IN.06LS, 
SL.IN. 10LS, 


SL.IN.07LS, 
SL.IN.11LS, 


SL.IN.08LS, 
SL.IN.12LS, 


SL.IN.09LS, 
SL.IN.13LS, 


SL.IN.14LS, 
SL.IN.04NL, 


SL.IN.01NL, 
SL.IN.05NL, 


SL.IN.02NL, 
SL.IN.06NL, 


SL.IN.03NL, 
SL.IN.07NL, 


SL.IN.08NL, 
SL.IN.12NL, 


SL.IN.09NL, 
SL.IN.13NL, 


SL.IN.10NL, 
SL.IN.14NL, 


SL.IN.11NL, 
SL.IN.01RL; 


ADDRESS: 2 


ADJUSTABLE ENABLE: 


1 






INPUT: 

CT TXT A1T> T 

SL.IN.06RL, 


OT TVT A^TIT 

SL.IN.03RL, 
SL.IN.07RL, 


SL.LN.04RL, 
SL.IN.08RL, 


SL.IN.05RL, 
SL.IN.09RL, 


CT TVT t AT* Y 

bL.IN.lURL, 
SL.IN.14RL, 


OT TXT 1 1«T 

SL.IN. 11 RL, 
SL.IN.01NWCR, 


SL.IN.12RL, 
SL.IN.02NWCR, 


SL.IN.13RL, 
SL.IN.03NWCR, 


OT TVT A>< VTIT 7/~*T% 

SL. IN .04NWCR, 
SL.IN.08NWCR, 


SL.IN.05NWCR, 
SL.IN.09NWCR, 


SL.IN.06NWCR, 
SL.IN. 1 ONWCR, 


SL.IN.07NWCR, 
SL.IN. 11NWCR, 


SL.IN.12NWCR, 

C T TXT AID \17/T> 

aL.lN .0 1 KWCR, 


SL.IN. 13NWCR, 

OT TXT A^T|li7/^T» 

SL.IN.02RWCR, 


SL.IN. 14NWCR, 
SL.IN.03RWCR, 


SL.IN.33NWCR, 
SL.IN.04RWCR, 


SL.IR05RWCR, 
SL.EN.09RWCR, 


SL.IN.G6RWCR, 
SL.IN. 10RWCR, 


SL.IN.07RWCR, 
SL.IN. 11RWCR, 


SL.IN.08RWCR, 
SL.IN. 12RWCR, 


SL.IN.13RWCR, 
SL.IN.460AS, 


SL.IN. 14RWCR, 
SL.IN.512AS, 


SL.IN.501AS, 
SL.IN.340AS, 


SL.IN.540AS, 
SL.IN.312AS, 


SL.IN.611_612AS, 


SL.IN.531_532__533AS 


SL.IN.432_534AS, 


SL.IN.33 1_43 IAS, 


SL.IN.362AS, 


SL.IN.332_333AS, 


SL.IN.334AS, 


SL.IN.311AS, 


SL.IN.361AS, 
SL.IN.21ES, 


SL.IN. 15ES, 
SL.IN.15TS, 


SL.IN.17ES, 
SL.IN.17TS; 


SL.IN.20ES, 



r Serial link to Normal Non- Vital Processor •/ 



WO 2004/025469 PCT/US2003/028149 

-42- 



LINK: NORM NV PROC 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


GEN1SYS.SLAVE 


ADJUSTABLE 


POINT.POINT: 


i; 


ADJUSTABLE 


PORT: 


3; 


ADJUSTABLE 


BAUD: 


9600; 


ADJUSTABLE 


STOPBITS: 


l; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT: 


3:SEC; 



ADDRESS: 1 




ADJUSTABLE 


ENABLE: 1 



* Bits out TO Normal Non-Vital Processor •/ 
NV.OUTPUT: 

01NWCR.NNV, 
03NWCR.NNV, 

05NWCR.NNV, 
07NWCR.NNV, 

09NWCR.NNV, 
1 1NWCR.NNV, 

13NWCR.NNV, 
01LS.NNV, 

05LS,NNV, 
09LS.NNV, 

13LS.NNV, 
03TPS.NNV, 

07TPS.NNV, 
11TPS.NNV, 

15TPS.NNV, 
21TPS.NNV, 

02ES.NNV, 
06ES.NNV, 



01RWCR.NNV, 
03RWCR.NNV, 

05RWCR.NNV, 
07RWCR.NNV, 

09RWCR.NNV, 
1 1RWCR.NNV, 

13RWCR.NNV, < 
02LS.NNV, 

06LS.NNV, 
10LS.NNV, 

14LS.NNV, 
04TPS.NNV, 

08TPS.NNV, 
12TPS.NNV, 

16TPS.NNV, 
26TPS.NNV, 

03ES.NNV, 
07ES.NNV, 



02NWCR.NNV, 
04NWCR.NNV, 

06NW CR.NNV, 
08NWCR.NNV, 

10NWCR.NNV, 
12NWCR-NNV, 

14NWCR.NNV, 
03LS.NNV, 

07LS.NNV, 
11LS.NNV, 

01TPS.NNV, 
05TPS.NNV, 

09TPS.NNV, 
13TPS.NNV, 

17TPS.NNV, 
35TPS.NNV, 

04ES.NNV, 
08ES.NNV, 



02RWCR.NNV, 
04RWCR.NNV, 

06RWCR.NNV, 
08RWCR.NNV, 

10RWCR.NNV, 
12RWCR.NNV, 

14RWCR.NNV, 
04LS.NNV, 

08LS.NNV, 
12LS.NNV, 

02TPS.NNV, 
06TPS.NNV, 

10TPS.NNV, 
14TPS.NNV, 

20TPS.NNV, 
01ES.NNV, 

05ES.NNV, 
09ES.NNV, 
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10ES.NNV, 
14ES.NNV, 



11ES.NNV, 
15ES.NNV, 



12ES.NNV, 
16ES.NNV, 



13ES.NNV, 
17ES.NNV, 



20ES.NNV, 
03WS.NNV, 



21ES.NNV, 
04WS.NNV, 



01WS.NNV, 
05WS.NNV, 



02WS.NNV, 
06WS.NNV, 



07WS.NNV, 
11WS.NNV, 



08WS.NNV, 
12WS.NNV, 



09WS.NNV, 
13WS.NNV, 



10WS.NNV, 
14WS.NNV, 



15WS.NNV, 
21WS.NNV, 



16WS.NNV, 
311H.NNV, 



17WS.NNV, 
312H.NNV, 



20WS.NNV, 
331H.NNV, 



332H.NNV, 
361H.NNV, 



333H.NNV, 
361L.NNV, 



334H.NNV, 
362H.NNV, 



340H.NNV, 
362L.NNV, 



431H.NNV, 
501H.NNV, 



432H.NNV, 
512H.NNV, 



460H.NNV, 
531H.NNV, 



460L.NNV, 
532H.NNV, 



533H.NNV, 
612H.NNV, 



534H.NNV, 
SPARE, 



540H.NNV, 
SPARE, 



611H.NNV, 

W 1 . V.HEALTH.NNV, 



SL.SYNC.COM.NNV; 



r Bits in FROM Normal Non-Vital Processor 



NV.INPUT: 

540R.NNV, 
340R.NNV, 



460R.NNV, 
611R.NNV, 



501R.NNV, 
612R.NNV, 



512R.NNV, 
531R.NNV, 



532R.NNV, 
431R.NNV, 

334R.NNV, 
362R.NNV, 

02RLP.NNV, 
04RLP.NNV, 

06RLP.NNV, 
08RLP.NNV, 

10RLP.NNV, 
12RLP.NNV, 



533R.NNV, 
331R.NNV, 

311R.NNV, 
01NLP.NNV, 

03NLP.NNV, 
05NLP.NNV, 

07NLP.NNV, 
09NLP.NNV, 

11NLP.NNV, 
13NLP.NNV, 



534RJNJNV, 
332R.NNV, 

312R.NNV, 
01RLP.NNV, 

03RLP.NNV, 
05RJLP.NNV, 

07RLP.NNV, 
09RLP.NNV, 

11RLP.NNV, 
13RLP.NNV, 



432R.NNV, 
333R.NNV, 

361R.NNV, 
02NLP.NNV, 

04NLP.NNV, 
06NLP.NNV, 

08NLP.NNV, 
10NLP.NNV, 

12NLP.NNV, 
14NLP.NNV, 
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14RLP.NNV, 
SPARE, 



SPARE, 
SPARE, 



SPARE, 
SPARE, 



/* Serial link to Standby Non- Vital Processor 



LINK: STBY NV PROC 



i* Bits out TO Standby Non-Vital Processor 



NV.OUTPUT: 

01NWCR.SNV, 
03NWCR.SNV, 



01RWCR.SNV, 
03RWCR.SNV, 



02NWCR.SNV, 
04NWCR.SNV, 



SPARE, 

SL.N.NV.HEALTH; 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


GENISYS. SLAVE 


ADJUSTABLE 


POINT.POINT: 


i; 


ADJUSTABLE 


PORT: 


4; 


ADJUSTABLE 


BAUD: 


9600; 


ADJUSTABLE 


STOPBITS: 


i; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT: 


3:SEC; 



ADDRESS: 1 




ADJUSTABLE 


ENABLE: 1 



02RWCR.SNV, 
04RWCR.SNV, 



05NWCR.SNV, 
07NWCR.SNV, 



05RWCR.SNV, 
07RWCR.SNV, 



06NWCR.SNV, 
08NWCR.SNV, 



06RWCR.SNV, 
08RWCR.SNV, 



09NWCR.SNV, 
1 1NWCR.SNV, 



09RWCR.SNV, 
11RWCR.SNV, 



10NWCR.SNV, 
12NWCR.SNV, 



10RWCR.SNV, 
12RWCR.SNV, 



13NWCR.SNV, 
01LS.SNV, 



13RWCR.SNV, 
02LS.SNV, 



14NWCR.SNV, 
03LS.SNV, 



14RWCR.SNV, 
04LS.SNV, 



05LS.SNV, 
09LS.SNV, 



06LS.SNV, 
10LS.SNV, 



07LS.SNV, 
1 1LS.SNV, 



08LS.SNV, 
12LS.SNV, 



13LS.SNV, 
03TPS.SNV, 



14LS.SNV, 
04TPS.SNV, 



01TPS.SNV, 
05TPS.SNV, 



02TPS.SNV, 
06TPS.SNV, 



07TPS.SNV, 
11TPS.SNV, 



08TPS.SNV, 
12TPS.SNV, 



09TPS.SNV, 
13TPS.SNV, 



10TPS.SNV, 
14TPS.SNV, 
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15TPS.SNV, 
21TPS.SNV, 

02ES.SNV, 
06ES.SNV, 

10ES.SNV, 
14ES.SNV, 

20ES.SNV, 
03WS.SNV, 

07WS.SNV, 
11WS.SNV, 

15WS.SNV, 
21WS.SNV, 

332H.SNV, 
361H.SNV, 

431H.SNV, 
501RSNV, 



16TPS.SNV, 
26TPS.SNV, 

03ES.SNV, 
07ES.SNV, 

11ES.SNV, 
15ES.SNV, 

21ES.SNV, 
04WS.SNV, 

08WS.SNV, 
12WS.SNV, 

16WS.SNV, 
311H.SNV, 

333H.SNV, 
361L.SNV, 

432H.SNV, 
512H.SNV, 



17TPS.SNV, 
35TPS.SNV, 

04ES.SNV, 
08ES.SNV, 

12ES.SNV, 
16ES.SNV, 

01WS.SNV, 
05WS.SNV, 

09WS.SNV, 
13WS.SNV, 

17WS.SNV, 
312H.SNV, 

334H.SNV, 
362H.SNV, 

460H.SNV, 
531H.SNV, 



20TPS.SNV, 
01ES.SNV, 

05ES.SNV, 
09ES.SNV, 

13ES.SNV, 
17ES.SNV, 

02WS.SNV, 
06WS.SNV, 

10WS.SNV, 
14WS.SNV, 

20WS.SNV, 
331H.SNV, 

340H.SNV, 
362L.SNV, 

460L.SNV, 
532H.SNV, 



533H.SNV, 
612H.SNV, 



534H.SNV, 
SPARE, 



540H.SNV, 
SPARE, 



611H.SNV, 
Wl.V.HEALTH.SNV, 



SL.SYNC.COM.SNV; 



r Bits in FROM Standby Non- Vital Processor 



NV.INPUT: 

540R.SNV, 
340R.SNV, 



460R.SNV, 
611R.SNV, 



501R.SNV, 
612R.SNV, 



512R.SNV, 
531R.SNV, 



532R.SNV, 
431R.SNV, 

334R.SNV, 
362R.SNV, 

02RLP.SNV, 
04RLP.SNV, 



533R.SNV, 
331R.SNV, 

311R.SNV, 
01NLP.SNV, 

03NLP.SNV, 
05NLP.SNV, 



534R.SNV, 
332R.SNV, 

312R.SNV, 
01RLP.SNV, 

03RLP.SNV, 
05RLP.SNV, 



432R.SNV, 
333R.SNV, 

361R.SNV, 
02NLP.SNV, 

04NLP.SNV, 
06NLP.SNV, 
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06RLP.SNV, 
08RLP.SNV, 

10RLP.SNV, 
12RLP.SNV, 



07NLP.SNV, 
09NLP.SNV, 

11NLP.SNV, 
13NLP.SNV, 



07RLP.SNV, 
09RLP.SNV, 

11RLP.SNV, 
13RLP.SNV, 



08NLP.SNV, 
10NLP.SNV, 

12NLP.SNV, 
14NLP.SNV, 



14RLP.SNV, SPARE, SPARE, SPARE, 

SPARE, SPARE, SPARE, SL.S.NV.HEALTH; 

BOOLEAN BITS 

- HOT STANDBY 



SYS.RESET, 
N.NV.HEALTH, 
S.NV.HEALTH.O, 
SL.IN.HEALTH.O, 

SYNC, 

DEFAULT.NORMAL. 
SYNC, 

GROUP.01.S_R, 
GROUP.05.S_R, 



S.NV.HEALTH, 
S.NV.HEALTH.1, 
SL.IN.HEALTH. 1 , 

SYNC.WAIT, 



GROUP.02.S_R, 
GROUP.06.S_R, 



N.NV.HEALTH.O, N.NV.HEALTH. 1, 
IN. HEALTH, 

STAND.ALONE.SYNC.DEL STAND. ALONE. SYN 

AY, c. 



GROUP.03.S_R, 
GROUP.07.S_R, 



GROUP.04.S_R, 



COMALT, 








540H.S_R, 


512H.S_R, 


460H.S_R, 


460L.S_R, 


501H.S_R, 


611H.S_R, 


612H.S_R, 


432H.S_R, 


431H.S_R, 


312H.S_R, 


311H.S_R, 


334H.S_R, 


333H.S_R, 


332H.S_R, 


331H.S_R, 


361H.S_R, 


361L.S_R, 


362H.S_R 


362L.S_R, 


340H.S_R, 


531H.S_R, 


532H.S_R, 


533H.S_R, 


534H.S_R, 


540RK.S_R, 


512RK.S_R, 


460RK.S_R, 


501RK.S_R, 


611RK.S_R, 


612RK.S_R, 


432RKS_R, 


431RK.S_R, 


312RK.S_R, 


3URK.S_R, 


334RK.S_R, 


333RK.S_R, 


332RK.S_R, 


331RK.S_R, 


361RK.S_R, 


362RK.S_R, 


340RK_S_R, 


531RK.S_R, 


532RK.S_R, 


533RKS_R, 


534RK.S_R, 








QUICK. HEALTH.STA 
RT, 


QUICK. HEALTH, 






01LS.S_R, 


02LS.S_R, 


03LS.S_R, 


04LS.S_R, 


05LS.S_R, 


06LS.S_R, 


07LS.S_R, 


08LS.S_R, 


09LS.S_R, 


10LS.S_R, 


11LS.S_R, 


12LS.S_R, 


13LS.S_R, 


14LS.S_R, 






01NL.S_R, 


02NL.S_R, 


03NL.S_R, 


04NL.S_R, 
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05NL.S_R, 


06NL.S_R, 


07NL.S_R, 


08NL.S_R, 


09NL.S_R, 


10NL.S_R, 


1 1NL.S_R, 


12NL.S_R, 


13NL.S_R, 


14NL.S_R, 






01RL.S_R, 


02RL.SJI, 


03RL.SJR, 


04RL.S_R, 


05RL.S_R, 


06RL.S_R, 


07RL.S_R, 


08RL.S_R, 


09RL.S_R, 


10RL.S_R, 


11RL.S_R, 


12RL.S_R, 


13RL.S_R, 


14RL.S_R, 






01NWCR.S_R, 


02NWCR.S_R, 


03NWCR.S_R, 


04NWCR.SJI, 


05NWCR.S_R, 


06NWCR.S_R, 


07NWCR.S_R, 


08NWCR.S_R, 


09NWCR.S_R, 


10NWCR.S_R, 


11NWCR.S_R, 


12NWCR.S_R, 


13NWCR.S_R, 


14NWCR.S_R, 


33NWCR.S_R, 




01RWCR.S_R, 


02RWCR.S_R, 


03RWCR.S_R, 


04RWCR.S_R, 


05RWCR.S_R, 


06RWCR.S_R, 


07RWCR.S_R, 


08RWCR.S_R, 


09RWCR.S_R, 


10RWCR.S_R, 


11RWCR.S R 


12RWCR.S R. 


13RWCR.S_R, 


14RWCR.S_R, 






501AS.S_R, 


540AS.S_R, 


460AS.S_R, 


512AS.S_R, 


340AS.S_R, 


312AS.S_R, 


611_612AS.S_R, 


531_532_533AS.S_ 


432_534AS.S_R, 


331_431AS.S_R, 




"5^7 Ml AO C "p 


334AS.SJR, 


311AS.SJR, 






15ES.S_R, 


17ES.S_R, 




Z 1 CrO. i3_rv, 


15TS.S_R, 


17TS.SJI, 






* ZONE SPECIFIC 


•/ 




FLASH, 


POPS, 


01NWZ, 


01RWZ, 


02NWZ, 


02RWZ, 


03NWZ, 


03RWZ, 


04NWZ, 


04RWZ, 


05NWZ, 


05RWZ, 


06NWZ, 


06RWZ, 


07NWZ, 


07RWZ, 


08NWZ, 


08RWZ, 


09NWZ, 


09RWZ, 


10NWZ, 


10RWZ, 


11NWZ, 


11RWZ, 


12NWZ, 


12RWZ, 


13NWZ, 


13RWZ, 


14NWZ, 


14RWZ, 


33NWCR, 


501AS, 


540AS, 


460AS, 


512AS, 


340AS, 


312AS, 


611_612AS, 


531_532_533AS, 


432_534AS, 


331_431AS, 


362AS, 


332_333AS, 


334AS, 


3 HAS, 


361AS, 


501_540TE, 


460TE, 


512TE, 


312_340TE, 


611_612TE, 


432_531_534TE, 


331_431_362TE, 


332_334TE, 


01ES, 


02ES, 


03ES, 


04ES, 


OSES, 


06ES, 


07ES, 


08ES, 


09ES, 


10ES, 


11ES, 


12ES, 


13ES, 


14ES, 


15ES, 


16ES, 


17ES, 


20ES, 


21ES, 


01WS, 


02WS, 


03WS, 
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04WS, 


05WS, 


08WS, 


09WS, 


12WS, 


13WS, 


16WS, 


17WS, 


01TPS, 


02TPS, 


05TPS, 


06TPS, 


09TPS, 


IOTPS, 


13TPS, 


14TPS, 


17TPS, 


20TPS, 


35TPS, 


26TE, 


01TE, 


02TE, 


05TE, 


06TE, 


09TE, 


10TE, 


13TE, 


14TE, 


17TE, 


20TE, 


01RWCR, 


02NWCR, 


03RWCR, 


04NWCR, 


05RWCR, 


06NWCR, 


07RWCR, 


08NWCR, 


09RWCR, 


10NWCR, 


11RWCR, 


12NWCR, 


13RWCR, 


14NWCR, 


15TS, 


20TS, 


533H1, 


534H1, 


OILS, 


02LS, 


05LS, 


06LS, 


09LS, 


10LS, 


13LS, 


14LS, 


331R, 


332R, 


340R, 


361R, 


432R, 


460R, 


53 1R, 


532R, 


540R, 


61 1R, 


01RLP, 


02NLP, 


03RLP, 


04NLP, 


05RLP, 


06NLP, 


07RLP, 


08NLP, 


09RLP, 


10NLP, 


11RLP, 


12NLP, 


13R1P, 


14NLP, 



06WS, 


07WS, 


10WS, 


11WS, 


14WS, 


15WS, 


20WS, 


21WS, 


03TPS, 


04TPS, 


07TPS, 


08TPS, 


11TPS, 


12TPS, 


15TPS, 


16TPS, 


21 TPS, 


26TPS, 


35TE, 


311_361TE, 


03TE, 


04TE, 


07TE, 


08TE, 


11TE, 


12TE, 


15TE, 


16TE, 


21TE, 


01NWCR, 


02RWCR, 


03NWCR, 


04RWCR, 


05NWCR, 


06RWCR, 


07NWCR, 


08RWCR, 


09NWCR, 


10RWCR, 


11NWCR, 


12RWCR, 


13NWCR, 


14RWCR, 


17TS, 


531H1, 


532H1, 


460H1, 


432H1, 


03LS, 


04LS, 


07LS, 


08LS, 


11LS, 


12LS, 


31 1R, 


312R, 


333R, 


334R, 


362R, 


431R, 


50 1 R, 


512R, 


533R, 


534R, 


612R, 


01NLP, 


02RLP, 


03NLP, 


04RLP, 


05NLP, 


06RLP, 


07NLP, 


08RLP, 


09NLP, 


10RLP, 


11NLP, 


12RLP, 


13NLP, 


14RLP; 
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TIMER BITS 



HOT STANDBY 



SL.OUT.RESET is sent from the Normal unit to the Standby unit when the Normal unit 
determines there is a disagreement in bit states. It is delayed to allow the Standby unit time 
to synchronize. The exact setting for this bit is based on the needs of each application. It 
should be as short as possible without effecting reliability. 



ADJUSTABLE 



SL.OUT.RESET: 



SET = 2:SEC 



CLEAR = 0:SEC; 



SYS. RESET is an internal bit that RESETS the Standby unit if it is out of synchronization 
with the online Normal unit It is slightly delayed to insure that the Standby unit does not 
falsely reset The exact setting for this bit is based on the needs of each application. It should 
be as short as possible without effecting reliability. 



1 ADJUSTABLE 



SYS.RESET: 



SET = 2:SEC 



CLEAR = 0:SEC; 



The GROUP.RESET bits represent groups of individual bit resets. They are slighdy delayed 
to insure that the Standby unit does not reset falsely. GROUP.03.V.RESET contains bits that 
are "more vital" such as Switch Locking or Route Locking, therefore they are given a 
shorter reset time. The exact setting for these bits is based on the needs of each application. 
They should be as short as possible without effecting reliability. 



ADJUSTABLE 


GROUP.01.S 


R: 


SET = 


0:SEC 


CLEAR = 


1:SEC; 




ADJUSTABLE 


GROUP.02.S_ 


_R: 


SET = 


0:SEC 


CLEAR = 


1:SEC 3 




ADJUSTABLE 


GROUP.03.S_ 


_R: 


SET- 


0:SEC 


CLEAR = 


1:SEC 




ADJUSTABLE 


GROUP.04.S_ 




SET = 


0:SEC 


CLEAR = 


1:SEC 




ADJUSTABLE 


GROUP.05.S_ 




SET = 


0:SEC 


CLEAR = 


1:SEC 




ADJUSTABLE 


GROUP.06.S 


JR: 


SET = 


0:SEC 


CLEAR = 


1:SEC 




ADJUSTABLE 


GROUP.07.S_ 




SET = 


0:SEC 


CLEAR = 


1:SEC 





STAND.ALONE.SYNC.DELAY is a slow set bit that allows the unit to stabilize before 
VCOR is referenced for SYNC. 



ADJUSTABLE 



STAND. ALONE.SY SET = 1 :SEC 



CLEAR = 0:SEC; 



SYNC.WAIT is a slow set internal bit that allows serial communication to stabilize after the 
i* unit is powered up before synchronization is verified. It should always be set for 5 seconds 
or longer. 



ADJUSTABLE 



SYNC.WAIT: 



SET = 5:SEC 



CLEAR = 0:SEC; 



- ZONE SPECIFIC 



ADJUSTABLE 


FLASH: 


SET = 


500:MSEC 


CLEAR = 


ADJUSTABLE 


DEFAULT.NORMA 


SET = 


30:SEC 


CLEAR = 0:SEC; 
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ATM! TCT AOT T* 

ADJUSTABLE 


Wl.V. 


HEALTH.NN 


SET = 


1:SEC 


CLEAR = 


1:SEC; 




ADJUSTABLE 


Wl.V. 


HEALTH.SNV 


SET = 


1:SEC 


CLEAR = 


1:SEC; 




A r\TI TOT A T> T 

ADJUSTABLE 


SL.SYNC.COM.SNV 


SET = 


1:SEC 


CLEAR = 


1:SEC; 




ADJUSTABLE 


SL.SYNC.COM.NN 


SET = 


1:SEC 


CLEAR = 


1:SEC; 




ADJUSTABLE 


SL.OUT.HEALTH: 


SET = 


: 1:SEC 


CLEAR = 


: 1:SEC; 




A f\TT TOT* A T%"r T*< 

ADJUSTABLE 


SL.IN. 


HEALTH.O: 


SET = 


: 0:SEC 


CLEAR = 


• 2:SEC; 




ADJUSTABLE 


SL.IN. 


HEALTH. 1: 


SET = 


8 0:SEC 


CLEAR = 


• 2:SEC; 




ADJUSTABLE 


IN.HEALTH: 


SET = 


> 4:SEC 


CLEAR = 


» 1:SEC; 




ADJUSTABLE 


N.NV. 


HEALTH.0: 


SET = 


s 0:SEC 


CLEAR = 2:SEC; 




ADJUSTABLE 


N.NV.HEALTH. 1 : 


SET = 


= 0:SEC 


CLEAR = 


- 2:SEC; 




ADJUSTABLE 


N.NV. 


HEALTH: 


SET = 


= 4:SEC 


CLEAR = 


*1:SEC; 




ADJUSTABLE 


S.NV. 


HEALTH.O: 


SET = 


= 0:SEC 


CLEAR = 


-- 2:SEC; 




ADJUSTABLE 


S.NV. 


HEALTH. 1: 


SET = 


= 0:SEC 


CLEAR = 


= 2:SEC; 




ADJUSTABLE 


S.NV. 


HEALTH: 


SET = 


= 4:SEC 


CLEAR = 


= 1:SEC; 




ADJUSTABLE 


QUICICHEALTH.ST 


SET = 


= 0:SEC 


CLEAR = 


= 20:SEC; 


ADJUSTABLE 


QUICKLHEALTH: 


SET = 


= 0:SEC 


CLEAR = 


= 1:SEC; 




ADJUSTABLE 


501_540TE: 


SET=14:SEC 


CLEAR = 


= 0:SEC, 




ADJUSTABLE 


460TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC; 




ADJUSTABLE 


512TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


312_340TE: 


SET = 


= 14:SEC 


CLEAR- 


= 0:SEC 




ADJUSTABLE 


611_612TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


432_531_534TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


331_431_362TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


332_334TE: 


SET = 


= 14:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


311_361TE: 


SET = 


= 14.SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


01TE: 




SET = 


= 5:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


02TE: 




SET = 5:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


03TE: 




SET = 5:SEC 


CLEAR = 0:SEC 




ADJUSTABLE 


04TE 




SET = 


= 5:SEC 


CLEAR - 


= 0:SEC 




ADJUSTABLE 


05TE 




SET = 


= 5:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


06TE 




SET = 


= 5:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


07TE 




SET = 


= 5:SEC 


CLEAR = 


= 0:SEC 




ADJUSTABLE 


08TE 




SET = 


= 5:SEC 


CLEAR ■ 


= 0:SEC 




A T\ YT TO *T» A T> T T"^ 

ADJUSTABLE 


09TE 




SET = 


= 5:SEC 


CLEAR: 


= 0:SEC 




A T\T1 trtT A T> T T~" 

ADJUSTABLE 


10TE 




SET = 


= 5:SEC 


CLEAR: 


= 0:SEC 




AnnicTADi n 

AUJUo 1 /\Dl^Cr 


11TE 




SET = 5:SEC 


CLEAR = 0:SEC 




ADJUSTABLE 


12TE 




SET = 


= 5:SEC 


CLEAR = 0:SEC 




ADJUSTABLE 


13TE 




SET^ 


= 5:SEC 


CLEAR: 


= 0:SEC 




ADJUSTABLE 


14TE 




SET: 


- 5:SEC 


CLEAR: 


= 0:SEC 




ADJUSTABLE 


15TE 




SET = 


= 5:SEC 


CLEAR: 


= 0:SEC 




ADJUSTABLE 


16TE 




SET: 


= 5:SEC 


CLEAR 


= 0:SEC 




ADJUSTABLE 


17TE 




SET: 


= 5:SEC 


CLEAR: 


= 0:SEC 




ADJUSTABLE 


20TE 




SET 


= 5:SEC 


CLEAR 


= 0:SEC 





WO 2004/025469 



PCT/US2003/028149 



-51 - 



ADJUSTABLE 


21TE: 


SET = 


5:SEC 


CLEAR = 0:SEC; 


ADJUSTABLE 


26TE: 


SET = 


5:SEC 


CLEAR = 0:SEC; 


ADJUSTABLE 


35TE: 


SET = 


5:SEC 


CLEAR = 0:SEC; 



CONSTANTS BOOLEAN 



ONE - 1; 


ZERO - 0; 




CONFIGURATION 


SYSTEM 




ADJUSTABLE 
ADJUSTABLE 
ADJUSTABLE 
ADJUSTABLE 


DEBUG_PORT ADDRESS: 1; 
DEBUG_PORT BAUDRATE: 9600; 
LOGIC TIMEOUT: 2:SEC; 
DELAY RESET: 3:SEC; 



LOGIC BEGIN 

" SYSTEM BITS 



ASSIGN ONE 


TO 


CPS.ENABLE; 


(ONE + PO)* 

(SL.OUT.501AS * SL.OUT.540AS * 
SL.OUT.460AS * SL.OUT.512AS * 
SL.OUT.340AS * SL.OUT.312AS * 
assign SL.OUT.611 612AS *SL.OUT.531 532 533AS 
♦SL.OUT.432 534AS*SL.OUT.331 431AS * 
SL.OUT.362AS * SL.OUT.332 333AS * 
SL.OUT.334AS * SL.OUT.311AS * 
SL.OUT.361 AS + POPS) 


TO 


POPS; 


assign -FLASH 


TO 


FLASH; 


" HOT STANDBY SYSTEM BITS * 


assign SYS.RESET 


TO 


RESET; 


assign SYNC * ~SL.SYNC.COM.NNV 


TO 


SL.SYNC.COM.NNV; 


assign SYNC * ~SL.SYNC.COM.SNV 


TO 


SL.SYNC.COM.SNV; 
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• HOT STANDBY RESET BITS 



SYS.RESET is a slow set bit that only functions in the Standby unit 
The bits in the assign statement function as follows: 

• -NORMAL insures that only the Standby unit can be RESET. 

• VCOR insures that the unit will only RESET if the Normal unit is online. 

• SYNC insures that the unit will only RESET if it is producing outputs. This prevents 
the unit from continually resetting and gives it an opportunity to achieve 
synchronization. 

• SL.IN.RESET comes from the Normal unit and forces the Standby unit to RESET. 

• -SL.IN.HEALTH insures the Standby unit will RESET itself if serial communication is 
lost between the units. 

• -HEALTH. WAIT insures the Standby unit will not RESET itself before serial v 
communication is established when the Normal unit is coming online. 

• SL.IN.SYNC insures that the Standby unit will only RESET itself if the Normal unit is 
in sync. 

• -SYNC insures that the Standby unit will RESET itself if both units are powered up 
simultaneously and do not achieve synchronization. This permits the Normal unit to 
take control. 

• SYNCWATT delays the RESET until the Standby unit has an opportunity to verify 
synchronization with the Normal unit 

• GROUP.01 .RESET, GROUP.02. RESET, and GROUP.03.V.RESET are groups of 
individual reset bits. 



-NORMAL * VCOR * SYNC * SYNC.IN * 

(SL.IN.RESET + (-IN.HEALTH * SL.IN.SYNC * 

-QUICK-HEALTH) + 
assion -GROUP.01 .S_R + -GROUP.02.S_R + to SYS.RESET; 

-GROUP.03.S_R + -GROUP.04.S_R + 

-GROUP.05.S_R + ~GROUP.06.S_R + 
-GROUP.07.S R) 

SL.OUT.RESET is a slow set bit that is sent from the Normal unit to the Standby unit when 
^ any output bit is out of sync. It is primarily controlled by the GROUP.RESET bits, however, 
the SYNC bit is also required so that the Normal unit cannot reset the Standby unit if the 
Normal is being powered up and cannot achieve synchronization with the Standby. 



(NORMAL * SYNC) * -IN.HEALTH + 




(-GROUP.01 .S Jl + -GROUP.02.S R + 




assign -GROUP.03.S R + -GROUP. 04. S R + 


to SL.OUT.RESET; 


-GROUP.05.S R + -GROUP.06.S R + 


-GROUP.07.S R) 





GROUP.0 1 .RESET, GROUP.02.RESET, and GROUP.03 . V.RESET are groups of 
individual reset bits (though only one RESET bit is assigned to each for testing). The 
individual reset bits are grouped together to simplify the SYS.RESET equation and to allow 
for a longer time delay for non-synchronous situations which may be caused by serial 
communication delays. Three groups are used for testing but the maximum number of 
groups is unlimited. Multiple groups should be used to limit the number of bits so that 
continuous changes of bit states will not by misinterpreted as a non-synchronous condition. 
GROUP.03.V.RESET represents groups of bits that are "more vital" such as Switch Locks 
and Route Locks. This group is given the absolutely shortest time delay possible while still 
maintaining reliability. 
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HOT STANDBY SYNCHRONIZATION BITS 



SYNC suppresses all outputs of the unit being brought online until they are veriOed to be 
synchronous with the unit currently in control or the other unit's VCOR is down. Once it is 
set it is stuck high until the unit is powered down. SL.OUT.SYNC is sent out to the other 
unit It is utilized by the Standby unit in the SYS.RESET assign statement. 



SYNC + STAND.ALONE.SYNC + 
(GROUP.01.S_R * GROUP.02.S_R * 
assign GROUP.03.S__R * GROUP.04.sJk * 
GROUP.05.S_R * GROUP.06.S_R * 
GROUP.07.S R) 



TO 



SYNC, 

SL.OUT.SYNC, 

SYNC.OUT, 

LED.l; 



ASSIGN 



540H.S_R * 512H.S_R * 460H.S_R • 460L.S_R * 
501H.S_R * 61 1H.S_R * 612H.S_R * 432H.S_R 
*431H.S_R*312H.S R*311H.S_R* 
334H.S_R * 333H.SJR * 332H.S_R • 331H.S_R 

* 361H.S_R * 361L.S_R * 362H.S_R * 362L.S_R 

* 340H.S_R * 53 1H.S_R * 532H.S.R • 
533H.S R * 534H.S R 



to GROUP.01.S__R; 



ASSIGN 



01LS.S_R * 02LS.S_R * 03LS.S_R * 04LS.S_R * 
05LS.S__R * 06LS.S_R * 07LS.S_R * 08LS.S_R * 
09LS.S_R * 10LS.S_R * 11LS.S_R * 12LS.S_R * 
13LS.S R * 14LS.S R 



to GROUP.02.S_R; 



ASSIGN 



01NL.S_R * 02NL.S_R * 03NL.S_R * 04NL.S_R 

* 05NL.S_R * 06NL.S_R * 07NL.S_R • 
08NL.S__R * 09NL.S_R * 10NL.S_R * 1 1NL.SJR 

* 12NL.SJI * 13NL.S__R * 14NL.S_R * 
01RL.S_R * 02RL.S_R * 03RL.S_R * 04RL.S__R 

* 05RL.S_R * 06RL.S_R * 07RL.S_R * 
08RL.S_R * 09RL.S__R * 10RJLS R * 11RL.S_R 

* 12RL.S R * 13RL.S R * 14RjJs R 



to GROUP.03.S_R; 



01NWCR.S_R * 02NWCR.S_R * 03NWCR.S_R 

* 04NWCR.S_R * 05NWCR.S_R * 
06NWCR.S_R * 07NWCR.S_R * 08NWCR.S_R 

* 09NWCR.S_R * 10NWCR.S_R * 
1 1NWCR.S_R * 12NWCR.S_R * 13NWCR.S_R 

assign * 14NWCR.S__R * 33NWCR.S_R * 

01RWCR.S R * 02RWCR.S_R * 03RWCR.S_R * 
04RWCR.SJI * 05RWCR.S_R * 06RWCR.S__R * 
07RWCR.S_R * 08RWCR.SJR * 09RWCR.S_R * 
10RWCR.S_R * 1 1RWCR.S_R • 12RWCR.S_R * 
13RWCR.S R * 14RWCR.S R 



to GROUP.04.S_R; 



ASSIGN 



501AS.S_R * 540AS.S_R * 460AS.S_R • 
512AS.S_R * 340AS.S_R * 312AS.S__R * 
611_612AS.S_R * 531_532_533AS.S__R * 
432_534AS.S_R * 331_431AS.S R * 362AS.S_R 
* 332__333AS.S_R * 334AS.S_R~* 311AS.S_R * 
361AS.S R 



to GROUP.05.S_R; 



ASSIGN 



15ES.S_R * 17ES.S_R * 20ES.S_R * 21ES.S_R * 
15TS.S R * 17TS.S R 



to GROUP.06.S_R; 
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540RK.SJR. + 512RK.S_R + 460RK.S_R + 

501RKSJI + 61 1RK.S_R + 612R*LS_R + 

432RK.S_R + 431RK.S_R + 312RK.S_R + 
assign 3 1 1 RK.S_R + 334RK.S JR. + 333RK.S.R + to GROUP.07.S_R; 

332RK.S_R + 33 1RK.S_R + 361RK.S_R + 

362RK.SJI + 340RK.S_R + 531RK.SJR + 
532RJCS R+533RK.S R + 534RK.S R 



SYNC. WATT is a slow set bit that suppresses verification of bits in the unit being brought 
| /• online until it is powered up and both the unit and the serial communication link are stable. 
Once it is set it is stuck high until the unit is powered down. 



assign SYNC. WAIT + (VCOR * IN.HEALTH) to SYNC.WAIT; 



STAND. ALONE.SYNC.DELAY is a slow set bit that sets one second after the unit is 
>* powered up and begins processing. Its purpose is to allow the unit to stabalize before the 
unit attempts to achieve ST AND. ALONE. SYNC . 



assign ONE to STAND . ALONE . S YN 
C.DELAY; 



STAND. ALONE. SYNC is an internal bit that will set the SYNC bit one second after the 

unit is powered up if the other unit's VCOR is down. *' 



-VCOR * STAND.ALONE.SYNC.DELAY * 
assign -SYNCJN * ~SL.IN.SYNC + to STAND-ALONE. SYNC; 

DEFAULT.NORMAL.SYNC 



DEFAULT.NORMAL.SYNC is a slow set bit that lets the Normal unit achieve SYNC if 
both units are powered on simultaneously and there is a disagreement between the units. 



VCOR * STAND.ALONE.SYNC.DELAY * 
assign -SYNC.IN * ~SL.IN.SYNC * NORMAL * to DEFAULT.NORMAL.SYNC; 

IN.HEALTH 



HOT STANDBY HEALTH BITS 



assign 


-SL.OUT.HEALTH 


TO 


SL.OUT.HEALTH; 


ASSIGN 


SL.IN.HEALTH * -IN.HEALTH * 
-QUICK.HEALTH 


TO 


QUICK.HEALTH.START; 


ASSIGN 


QUICK.HEALTH.START * -IN.HEALTH 


TO 


QUICK. HEALTH; 


NV .ASSIGN 


~WLV.HEALTH.NNV 


TO 


W1.V.HEALTH.NNV; 


NV .ASSIGN 


~WLV.HEALTH.SNV 


TO 


Wl.V.HEALTH.SNV; 


ASSIGN 


SL. IN.HEALTH 


TO 


SL.IN.HEALTH. 1 ; 


ASSIGN 


-SL.IN.HEALTH 


TO 


SL.IN.HEALTH.O; 
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ASSIGN 


TNHFATTHft*^T TV UFAI TH 1 

k>l^.llN.nxL/VL/l ri.KJ Ol-r.ilN.lTll/VLr i rl. 1 


TO 


TXJ T-TT7 AT TU. 
lJN.rLc,/vL/ 1 rl, 


ASSIGN 


^ NV HPAT TH 


TO 


O.IN V .UtAL 1 XT. I , 


ACC1/TKT 


ci o \n/ rjiy a T TTJ 

^oL. o.IN V .ricAL 1 rl 


TO 


O X11T IXC A I TTJ A. 

b.NV.HbAL I H.0; 


ASSIGN 


S.NV.HEALTH.0 * S.NV.HEALTH. 1 


TO 


S.NV.HEALTH; 


ASSIGN 


SL.N.NV.HEALTH 


TO 


N.NV.HEALTH. 1 ; 


ASSIGN 


-SL.N.NV.HEALTH 


TO 


N.NV.HEALTH.O; 


ASSIGN 


N.NV.HEALTH.O * N.NV.HEALTH. 1 


TO 


N.NV.HEALTH; 


SWITCH MACHINE CONTROL 






AND CORRESPONDENCE 






ASSIGN 


~SL.OUT.0 1NWCR * -SL.OUT.01RWCR * 
01NWZ * SL.OUT.01LS 


TO 


SL.OUT.01NL; 


ASSIGN 


(01NL.S R * -SYNC) + 
(((SL.OUT.01NL • SL.IN.01NL) + 
(~SL.OUT.01NL * ~SL.IN.01NL)) 
* VCOR * SYNC.WAIT) 


TO 


01NL.S_R; 


ASSIGN 


SL.OUT.01NL * SYNC * 

(SL.IN.01NL + ~SL.IN.SYNC + -VCOR) 


TO 


01NL; 


ASSIGN 


-SL.OUT.01NWCR * -SL.OUT.01RWCR 
♦01RWZ * SL.OUT.01LS 


TO 


SL.OUT.01RL; 


ASSIGN 


(01RL.S R*~SYNC) + 
(((SL.OUT.01RL * SL.IN.01RL) + 
(~SL.OUT.01RL * ~SL.IN.01RL)) 
* VCOR • SYNC.WAIT) 


TO 


01RL.S_R; 


ASSIGN 


SL.OUT.01RL * SYNC * 

(SL.IN.01RL + ~SL.IN.SYNC + -VCOR) 


TO 


01RL; 


ASSIGN 


(-01RLP * 01NLP * SL.OUT.01LS) + (-01RWZ 
* 01NWZ) + 

(-01NWZ * -01RWZ * 01NWC * (-SYNC + 
-VCOR + SL.IN.01NWCR)) 


TO 


01NWZ; 


ASSIGN 


(-01NLP * 01RLP * SL.OUT.01LS) + (-01NWZ 
*01RWZ) + 

(-01NWZ * -01RWZ * 01RWC * (-SYNC + 
-VCOR + SL.IN.0 1 RWCR)) 


TO 


01RWZ; 


ASSIGN 


01NWC * -01RWZ * 01NWZ 


TO 


SL.OUT.01NWCR; 


ASSIGN 


(01NWCR.S R*~SYNC) + 
(((SL.OUT.0 1NWCR * SL.IN.01NWCR) + 
(-SL.OUT.01NWCR * -SL.IN.01NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


01NWCR.S_R; 
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ASSIGN 


SL.OUT.01NWCR * SYNC 


TO 


01NWCR; 


ASSIGN 


01RWC * -01NWZ * 01RWZ 


TO 


SL.OUT.0 1 RWCR; 


ASSIGN 


(01RWCR.S R*~SYNC) + 
(((SL.OUT.01RWCR * SL.IN.0 1 RWCR) + 
(-SL.OUT.01RWCR * -SL.IN.0 1 RWCR)) 
* VLUR w SYNCWAiT) 


TO 


01RWCR.S_R; 


ASSIGN 


SL.OXJT.0 1 RWCR * SYNC 


TO 


01RWCR; 


ASSIGN 


-SL.OUT.02NWCR * -SL.OUT.02RWCR * 
02NWZ * SL.OUT.02LS 


TO 


SL.OUT.02NL; 


ASSIGN 


(02NL.S R * -SYNC) + 
(((SL.OUT.02NL * SL.IN.02NL) + 
(~SL.OUT.02NL * ~SL.IN.02NL)) 
* VCOR * SYNCWATT) 


TO 


02NL.SJR; 


ASSIGN 


SL.OUT.02NL * SYNC * 

fSL IN 02NL + -SL IN SYNC + - VCOR* 


TO 


02NL; 


ASSIGN 


~SL.OUT.02NWCR * -SL.OUT.02RWCR * 
02RWZ * SL.OUT.02LS 


TO 


SL.OUT.02RL; 


ASSIGN 


(02RLS R*~SYNCi + 
(((SL.OUT.02RL * SL.IN.02RL) + 
(~SL.OUT.02RL * ~SL.IN.02RL)) 
* VCOR * SYNCWATT) 


TO 


02RL.S_R; 


ASSIGN 


CT /"\T TT AIT) T jfc 0"WT/"*» * 

oL.UU I .U2KL bYNC * 
(SL.IN.02RL+ ~SL.IN.SYNC + -VCOR) 


TO 


02RL; 


ASSIGN 


f~02RLP * 02NLP * SL OUT 02LS* + (-02RWZ 
* 02NWZ) + 

(-02NWZ * -02RWZ * 02NWC * (-SYNC + 
-VCOR+ SL.IN.02NWCR)) 


TO 


02NWZ; 


ASSIGN 


(-02NLP * 02RLP * SL.OUT.02LS) + (-02NWZ 
* 02RWZ) + 

(-02NWZ * -02RWZ * 02RWC * (-SYNC + 
— VtOR + bL.lN.OzKWCR)) 


TO 


02RWZ; 


ASSIGN 


02NWC • -02RWZ * 02NWZ 


TO 


SL.OUT.02NWCR; 


ASSIGN 


(02NWCRS R * -SYNC) + 
(((SL.OUT.02NWCR * SL.IN.02NWCR) + 
(-SL.OUT.02NWCR * -SL.IN.02NWCR)) 

* vrOR * <5YMP WATT* 


TO 


02NWCR.SJI; 


ASSIGN 


SL.OUT.02NWCR * SYNC 


TO 


02NWCR; 


ASSIGN 


02RWC * -02NWZ * 02RWZ 


TO 


SL.OUT.02RWCR; 


ASSIGN 


(02RWCR.S R*~SYNC) + 
(((SL.OUT.02RWCR * SL.IN.02RWCR) + 
(-SL.OUT.02RWCR * -SL.IN.02RWCR)) 
* VCOR * SYNCWATT) 


TO 


02RWCR.S_R; 
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ASSIGN 


SL.OUT.02RWCR * SYNC 


TO 


02RWCR; 


ASSIGN 


-SL.OUT.03NWCR * -SL.OUT.03RWCR * 
03NWZ * SL.OUT.03LS 


TO 


SL.OUT.03NL; 


ASSIGN 


(03NL.S R * -SYNC) + 
(((SL.OUT.03NL * SL.IN.03NL) + 
(~SL.OXJT.03NL ♦ ~SL.IN.03NL)) 
w VCOR w bYNL. WA1T2_ 


TO 


03NL.S_R; 


ASSIGN 


SL.OUT.03NL * SYNC * 

(SL.IN.03NL + ~SL.IN.SYNC + -VCOR) 


TO 


03NL; 


ASSIGN 


-SL.OUT.03NWCR * -SL.OUT.03RWCR * 
03RWZ * SL.OUT.03LS 


TO 


SL.OUT.03RL; 


ASSIGN 


(03RL.S R*~SYNC) + 
(((SL.OUT.03RL * SL.IN.03RL) + 
(~SL.OUT.03RL * ~SL.BST.03RL)) 
* VCOR * SYNC.WAIT) 


TO 


03RL.SJR; 


ASSIGN 


Of /MIT MOT * c ,- V/"VT/"*» A 

(SL.IN.03RL + ~SL.IN.SYNC + -VCOR) 


TO 


03RL; 


ASSIGN 


(-03RLP * 03NLP * SL OUT 03LS^ + f~03RW7 
* 03NWZ) + 

(-03NW2 * -03RWZ * 03NWC * (-SYNC + 
-VCOR + SL.IN.03NWCR)) 


TO 


03NWZ; 


ASSIGN 


(~03NLP * 03RLP * SL OUT 03LS} + C-03NWZ 
♦ 03RWZ) + 

(-03NWZ * -03RWZ * 03RWC * (-SYNC + 
-VCOR + SL.IN.03RWCR^) 


TO 


03RWZ; 


ASSIGN 


03NWC * -03RWZ * 03NWZ 


TO 


SL.OUT.03NWCR; 


ASSIGN 


(03NWCR.S R*~SYNC) + 
(((SL.OUT.03NWCR * SL.IN.03NWCR) + 
(-SL.OUT.03NWCR * -SL.IN.03NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


03NWCR.S_R; 


ASSIGN 


SL.OUT.03NWCR * SYNC 


TO 


03NWCR; 


ASSIGN 


03RWC * -03NWZ * 03RWZ 


TO 


SL.OUT.03RWCR; 


ASSIGN 


(03RWCR.S R*~SYNC) + 
(((SL.OUT.03RWCR * SL.IN.03RWCR) + 
(-SL.OUT.03RWCR * — SL. IN.03 RWCR)) 
* VCOR * SYNC WATTi 


TO 


03RWCR.S_R; 


ASSIGN 


SL.OUT.03RWCR * SYNC 


TO 


03RWCR; 


ASSIGN 


-SL.OUT.04NWCR * -SL.OUT.04RWCR * 
04NWZ * SL.OUT.04LS 


TO 


SL.OUT.04NL; 


ASSIGN 


(04NL.S R * -SYNC) + 
(((SL.OUT.04NL * SL.IN.04NL) + 
(~SL.OUT.04NL * ~SL.IN.04NL)) 
♦ VCOR * SYNC.WAIT) 


TO 


04NL.S_R; 
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ASSIGN 


SL.OUT.04NL * SYNC * 

(SL.IN.04NL + ~SL.IN.SYNC + -VCOR) 


TO 


04NL; 


ASSIGN 


-SL.OUT.04NWCR * -SL.OUT.04RWCR * 
04RWZ * SL.OUT.04LS 


TO 


SL.OUT.04RL; 


ASSIGN 


(04RL.S R * -SYNC) + 
(((SL.OUT.04RL * SL.IN.04RL) + 
(~SL.OUT.04RL * ~SL.IN.04RL)) 
* VCOR * SYNC. WATT) 


TO 


04RL.S_R; 


ASSIGN 


jL.UU 1 -vHInJU O I 

(SL.IN.04RL + ~SL.IN.SYNC + -VCOR) 


TO 


04RL; 


ASSIGN 


(-04RLP * 04NLP * SL.OUT.04LS) + (-04RWZ 
* 04NWZ) + 

(-04NWZ * -04RWZ * 04NWC * (-SYNC + 
-VCOR + SL.IN.04NWCR)) 


TO 


04NWZ; 


ASSIGN 


(-04NLP * 04RLP * SL.OUT.04LS) + (-04NWZ 
* 04RWZ) + 

(-04NWZ * -04RWZ * 04RWC * (-SYNC + 
—VCOR + bL.lN.04RWCR)) 


TO 


04RWZ; 


ASSIGN 


04NWC * -04RWZ * 04NWZ 


TO 


SL.OUT.04NWCR; 


ASSIGN 


(04NWCR.S R * -SYNC) + 
(((SL.OUT.04NWCR * SL.IN.04NWCR) + 
(-SL.OUT.04NWCR * -SL.IN.04NWCR)) 
* VCOR * SYNC. WAIT) 


TO 


04NWCR.S_R; 


ASSIGN 


SL.OUT.04NWCR * SYNC 


TO 


04NWCR; 


ASSIGN 


04RWC * -04NWZ * 04RWZ 


TO 


SL.OUT.04RWCR; 


ASSIGN 


(04RWCR.S R*~SYNC) + 
(((SL.OUT.04RWCR * SL.IN.04RWCR) + 
(~S L.OUT .04RWCR * -SL.IN.04RWCR)) 
* VCOR w SYNC. WATT) 


TO 


04RWCR.S_R; 


ASSIGN 


SL.OUT.04RWCR * SYNC 


TO 


04RWCR; 


ASSIGN 


-SL.OUT.05NWCR * -SL.OUT.05RWCR * 
05NWZ * SL.OUT.05LS 


TO 


SL.OUT.05NL; 


ASSIGN 


(05NL.S R*~SYNC) + 
(((SL.OUT.05NL * SL.IN.05NL) + 
(~SL.OUT.05NL * ~SL.IN.05NL)) 
* VCOR * SYNC WAITl 


TO 


05NL.S_R; 


ASSIGN 


SL.OUT.05NL * SYNC * 

(SL.IN.05NL + ~SL.IN.SYNC + -VCOR) 


TO 


05NL; 


ASSIGN 


-SL.OUT.05NWCR * -SL.OUT.05RWCR * 
05RWZ * SL.OUT.05LS 


TO 


SL.OUT.05RL; 


ASSIGN 


(05RL.S R * -SYNC) + 
(((SL.OUT.05RL * SL.IN.05RL) + 
(-SL.OUT.05RL * -SL.IN.05RL)) 
* VCOR * SYNC.WAIT) 


TO 


05RL.S_R; 
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ASSIGN 


SL OUT 05 RL * SYNC * 

(SL.IN.05RL + -SL.IN.S YNC + -VCOR) 


TO 


05RL; 


ASSIGN 


(-05RLP * 05NLP * SL.OUT.05LS) + (-05RWZ 
* 05NWZ) + 

(-05NWZ * -05RWZ * 05NWC * (-SYNC + 
-VCOR + SL.IN.05NWCR)) 


TO 


05NWZ; 


ASSIGN 


(-05NLP * 05RLP * SL.OUT.05LS) + (-05NWZ 
♦ 05RWZ) + 

(-05NWZ * -05RWZ * 05RWC * (-SYNC + 


TO 


05RWZ; 


ASSIGN 


05NWC * -05RWZ • 05NWZ 


TO 


SL.OUT.05NWCR; 


ASSIGN 


(05NWCR.S R*~SYNC) + 
(((SL.OUT.05NWCR * SL.IN.05NWCR) + 
(-SL.OUT.05NWCR * -SL.IR05NWCR)) 

• \7/~*/~\'D * OVXTP Wr ATT\ 

* VCUK * oYNt.WAIT) 


TO 


05NWCR.SJI; 


ASSIGN 


SL.OUT.05NW CR * SYNC 


TO 


05NWCR; 


ASSIGN 


05RWC * -05NWZ * 05RWZ 


TO 


SL.OUT.05RWCR; 


ASSIGN 


(05RWCR.S R*-SYNC) + 
(((SL.OUT.05RWCR * SL.IN.05RWCR) + 
(-SL.OUT.05RWCR * -SL.IN.05RWCR)) 
* VCOR * SYNC. WAIT) 


TO 


05RWCR.S_R; 


ASSIGN 


SL.OUT.05RWCR * SYNC 


TO 


05RWCR; 


ASSIGN 


-SL.OUT.06NWCR * -SL.OUT.06RWCR * 
06NWZ * SL.OUT.06LS 


TO 


SL.OUT.06NL; 


ASSIGN 


(06NL.S R*~SYNC) + 
(((SL.OUT.06NL * SL.IN.06NL) + 
(-SL.OUT.06NL * -SL.IN.06NL)) 
* VCOR SYNC.WA1T) 


TO 


06NL.SJR; 


ASSIGN 


SL.OUT.06NL * SYNC * 

(SL.IN.06NL + ~SL.IN.SYNC + -VCOR) 


TO 


06NL; 


ASSIGN 


-SL.OUT.06NWCR * -SL.OUT.06RWCR * 
06RWZ * SL.OUT.06LS 


TO 


SL.OUT.06RL; 


ASSIGN 


(06RL.S R * -SYNC) + 
(((SL.OUT.06RL * SL.IN.06RL) + 
(-SL.OUT.06RL * -SL.IN.06RL)) 
* VCOR * SYNC.WAIT) 


TO 


06RL.SJR; 


ASSIGN 


SL.OUT.06RL * SYNC * 

(SL.IN.06RL + -SL.IN.SYNC + -VCOR) 


TO 


06RL; 


ASSIGN 


(-06RLP * 06NLP * SL.OUT.06LS) + (-06RWZ 
* 06NWZ) + 

(-06NWZ * -06RWZ * 06NWC * (-SYNC + 
-VCOR + SL.IN.06NWCR)) 


TO 


06NWZ; 


ASSIGN 


(-06NLP * 06RLP * SL.OUT.06LS) + (-06NWZ 
* 06RWZ) + 

(-06NWZ * -06RWZ * 06RWC * (-SYNC + 
-VCOR + SL.IN.06RWCR^ 


TO 


06RWZ; 
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ASSIGN 


06NWC * -06RWZ * 06NWZ 


TO 


SL.OUT.06NWCR; 




ASSIGN 


(06NWCR.S R*~SYNC) + 
(((SL.OUT.06NW CR * SL.IN.06NWCR) + 
(-SL.OUT.06NWCR * -SL.IN.06NWCR)) 

Vl^Ulv o I INL. WA1 1 ) 


TO 


06NWCR.S_R; 




ASSIGN 


SL.OUT.06NWCR * SYNC 


TO 


06NWCR; 




ASSIGN 


06RWC * -06NWZ * 06RWZ 


TO 


SL.OUT.06RWCR; 




ASSIGN 


(06RWCR.S R*~SYNC) + 
(((SL.OUT.06RWCR * SL.IN.06RWCR) + 
(-SL.OUT.06RWCR * -SL.IN.06RWCR)) 
* VCOR * SYNC .WAIT} 


TO 


06RWCR.S_R; 




ASSIGN 


SL.OUT.06RWCR * SYNC 


TO 


06RWCR; 




ASSIGN 


~SL.OUT.07NWCR * -SL.OUT.07RWCR * 
07NWZ * SL.OUT.07LS 


TO 


SL.OUT.07NL; 




ASSIGN 


(07NL.S R * -SYNC) + 
(((SL.OUT.07NL * SL.IN.07NL) + 
(~SL.OUT.07NL * ~SL.IN.07NL)) 
* VCOR * SYNC .WATT) 


TO 


07NL.SJI; 




ASSIGN 


SL.OUT.07NL * SYNC * 

(SL.IN.07NL + — SL.IN.SYNC + -VCOR) 


TO 


07NL; 




ASSIGN 


-SL.OUT.07NWCR * -SL.OUT.07RWCR * 
07RWZ * SL.OUT.07LS 


TO 


SL.OUT.07RL; 




ASSIGN 


(07RL.S R*~SYNC) + 
(((SL.OUT.07RL * SL.IN.07RL) + 
(~SL.OUT.07RL * ~SL.IN.07RL)) 
* VCOR * SYNC.WAIT) 


TO 


07RL.S_R; 




ASSIGN 


(SL.IN.07RL + ~SL.IN.SYNC + -VCOR) 


TO 


07RL; 




ASSIGN 


(-07RLP * 07NLP * SL.OUT.07LS) + (-07RWZ 
* 07NWZ) + 

(-07NWZ * -07RWZ * 07NWC * (-SYNC + 
-VCOR + SL.IN.07NWCR)) 


TO 


07NWZ; 




ASSIGN 


(-07NLP * 07RLP * SL.OUT.07LS) + (-07NWZ 
* 07RWZ) + 

(-07NWZ * -07RWZ • 07RWC * (-SYNC + 
-VCOR + SL IN 07RWCRtt 

▼ ' kJi^.li^ ,V/I\.TT V^IVII 


TO 


07RWZ; 




ASSIGN 


07NWC * -07RWZ * 07NWZ 


TO 


SL.OUT.07NWCR; 




ASSIGN 


(07NWCR.S R*-SYNC) + 
(((SL.OUT.07NWCR • SL.IN.07NWCR) + 
(-SL.OUT.07NWCR * -SL.IN.07NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


07NWCR.SJI; 




ASSIGN 


SL.OUT.07NWCR * SYNC 


TO 


07NWCR; 
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ASSIGN 


07RWC * -07NWZ * 07RWZ 


TO 


SL.OUT.07RWCR; 


ASSIGN 


(07RWCR.S R*-SYNC) + 
(((SL.OUT.07RWCR * SL.IN.07RWCR) + 
(-SL.OUT.07RWCR * ~SL.IN.07RWCR)) 
* VCOR * SYNC. WAIT) 


TO 


07RWCR.SJI; 


ASSIGN 


SL.OUT.07RWCR * SYNC 


TO 


07RWCR; 


ASSIGN 


~SL.OUT.08NWCR * -SL.OUT.08RWCR * 
08NWZ * SL OUT 08LS 


TO 


SL.OUT.08NL; 


ASSIGN 


(08NL.S R*~SYNC) + 
(((SL.OUT.08NL * SL.IN.08NL) + 
(~SL.OUT.08NL * ~SL.IN.08NL)) 
* VCOR * SYNC. WAIT) 


TO 


08NL.S_R; 


ASSIGN 


SL.OUT.08NL * SYNC * 

f SL IN 08NL + — SL IN SYNC + — VCOR^ 


TO 


08NL; 


ASSIGN 


-SL.OUT.08NWCR * -SL.OUT.08RWCR * 
08RWZ * SL.OUT.08LS 


TO 


SL.OUT.08RL; 


ASSIGN 


f08RL_S R * ~SYNO + 
(((SL.OUT.08RL * SL.IN.08RL) + 
(~SL.OUT.08RL * ~SL.IN.08RL)) 
* VCOR * SYNC.WAIT) 


TO 


08RL.S_R; 


ASSIGN 


SL.OUT.08RL * SYNC * 

(SL.IN.08RL + ~SL.IN.SYNC + -VCOR) 


TO 


08RL; 


ASSIGN 


<~08RLP * 08NLP * SL OUT O8LS1 + f~08RWZ 
* 08NWZ) + 

(-08NWZ * -08RWZ * 08NWC * (-SYNC + 
-VCOR + SL.IN.08NWCR)) 


TO 


08NWZ; 


ASSIGN 


08NLP * 08RLP * SL OUT 08LS 1 + f~08NWZ 
* 08RWZ) + 

(-08NWZ * -08RWZ * 08RWC * (-SYNC + 
-VCOR + SL.IN.08RWCR)|) 


TO 


08RWZ; 


ASSIGN 


08NWC * -08RWZ * 08NWZ 


TO 


SL.OUT.08NWCR; 


ASSIGN 


(08NWCR.S R*-SYNC) + 
(((SL.OUT.08NWCR * SL.IN.08NWCR) + 
(-SL.OUT.08NWCR * -SL.IN.08NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


08NWCR.S_R; 


ASSIGN 


SL.OUT.08NWCR * SYNC 


TO 


08NWCR; 


ASSIGN 


08RWC * -08NWZ * 08RWZ 


TO 


SL.OUT.08RWCR; 


ASSIGN 


(08RWCR.S R*~SYNC) + 
(((SL.OUT.08RWCR * SL.IN.08RWCR) + 
(-SL.OUT.08RWCR * -SL.IN.08RWCR)) 
* VCOR * SYNC.WAIT) 


TO 


08RWCR.S_R; 


ASSIGN 


SL.OUT.08RWCR * SYNC 


TO 


08RWCR; 
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ASSIGN 


-SL.OUT.09NWCR * -SL.OUT.09RWCR * 
09NWZ * SL.OUT.09LS 


TO 


SL.OUT.09NL; 


ASSIGN 


(09NL.S R*~SYNC) + 
(((SL.OUT.09NL * SL.IN.09NL) + 
(~SL.OUT.09NL * ~SL.IN.09NL)) 
* VCOR * SYNC. WAIT) 


TO 


09NL.S_R; 


ASSIGN 


SL.OUT.09NL * SYNC * 

(SL.IN.09NL + ~SL.IN.SYNC + -VCOR) 


TO 


09NL; 


ASSIGN 


-SL.OUT.09NWCR • -SL.OUT.09RWCR * 
09RWZ * SL.OUT.09LS 


TO 


SL.OUT.09RL; 


ASSIGN 


(09RLS R*~SYNO + 
(((SL.OUT.09RL * SL.IN.09RL) + 
(~SL.OUT.09RL * ~SL.IN.09RL)) 
* VCOR * SYNC. WAIT) 


TO 


09RL.S_R; 


ASSIGN 


SL.OUT.09RL * SYNC * 

(SL.IN.09RL + ~SL.IN.SYNC + -VCOR) 


TO 


09RL; 


ASSIGN 


(-09RIP * 09NLP * SL OUT 09T + f~(VQRW7 
* 09NWZ) + 

(-09NWZ * -09RWZ * 09NWC * (-SYNC + 
-VCOR + SL.IN.09NWCR)) 


TO 


09NWZ; 


ASSIGN 


(~09NLP * 09RLP * SL OUT 091^ + f ~09NW7 
*09RWZ) + 

(-09NWZ * -09RWZ * 09RWC * (-SYNC + 
-VCOR + SL.IN.09RWCR)) 


TO 


09RWZ; 


ASSIGN 


09NWC * -09RWZ * 09NWZ 


TO 


SL.OUT.09NWCR; 


ASSIGN 


(09NWCR.S R * -SYNC) + 
(((SL.OUT.09NWCR * SL.IN.09NWCR) + 
(-SL.OUT.09NWCR * -SL.IN.09NWCR)) 
* VCOR * SYNC. WAIT) 


TO 


09NWCR.S_R; 


ASSIGN 


SL.OUT.09NWCR * SYNC 


TO 


09NWCR; 


ASSIGN 


09RWC * -09NWZ * 09RWZ 


TO 


SL.OUT.09RWCR; 


ASSIGN 


(09RWCR.S R*~SYNC) + 
(((SL.OUT.09RWCR * SL.IN.09RWCR) + 
(-SL.OUT.09RWCR * -SL.IN.09RWCR)) 
* VCOR * SYNC.WAIT) 


TO 


09RWCR.SJI; 


ASSIGN 


SL.OUT.09RWCR * SYNC 


TO 


09RWCR; 


ASSIGN 


-SL.OUT. 10NWCR * -SL.OUT.10RWCR * 
10NWZ*SL.OUT.10LS 


TO 


SL.OUT.10NL; 


ASSIGN 


(10NL.S R*-SYNC) + 
(((SL.OUT.10NL * SL.IN.10NL) + 
(-SL.OUT.10NL * -SL.IN.10NL)) 
•VCOR* SYNC.WAIT) 


TO 


10NL.SJR; 


ASSIGN 


SL.OUT.10NL*SYNC* 

(SL.IN.10NL + ~SL.IN.SYNC + -VCOR) 


TO 


10NL; 
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ASSIGN 


-SL.OUT.10NWCR * -SL.OUT.1 ORWCR * 
10RWZ * SL.OUT.10LS 


TO 


SL.OUT.1 ORL; 


ASSIGN 


(10RL.S R*-SYNC) + 
(((SL.OUT.10RL * SL.IN.10RL) + 
(-SL.OUT. 10RL * ~SL.IN.10RL)) 
* VCOR * SYNC.WAIT) 


TO 


10RL.S_R; 


ASSIGN 


CT AT!T inDT * CVXTr 1 * 

oL.UU 1 . 1UKL w oYJNt 

(SL.IN.10RL + ~SL.IN.SYNC + -VCOR) 


TO 


10RL; 


ASSIGN 


(-10RLP * 10NLP * SL.OUT.10LS) + (-10RWZ 
♦ 10NWZ) + 

(-10NWZ * -10RWZ * 10NWC * (-SYNC + 
-VCOR + SL.IN. 10NWCR)) 


TO 


10NWZ; 


ASSIGN 


f-lONLP * 10RLP * SL OUT 10LS1 + C-IONWZ 
♦10RWZ) + 

(-10NWZ * -10RWZ * 10RWC * (-SYNC + 
-VCOR + SL.IN.1 ORWCR)) 


TO 


10RWZ; 


ASSIGN 


10NWC * -10RWZ * 10NWZ 


TO 


SL.OUT. 1 ONWCR; 


ASSIGN 


(10NWCR.S R*-SYNC) + 
(((SL.OUT. 1 ONWCR * SL.IN.10NWCR) + 
(-SL.OUT. 1 ONWCR * -SL.IN. 1 ONWCR)) 
* VCOR * SYNC.WAIT) 


TO 


10NWCR.S_R; 


ASSIGN 


SL.OUT.1 ONWCR * SYNC 


TO 


10NWCR; 


ASSIGN 


10RWC * -10NWZ * 10RWZ 


TO 


SL.OUT.1 ORWCR; 


ASSIGN 


(10RWCR.S R * -SYNC) + 
(((SL.OUT. 1 ORWCR * SL.IN.10RWCR) + 
(-SL.OUT. 1 ORWCR * -SL.IN. 1 ORWCR)) 
* VCOR * SYNC.WAIT) 


TO 


10RWCR.S_R; 


ASSIGN 


SL.OUT. 1 ORWCR * SYNC 


TO 


10RWCR; 


ASSIGN 


-SL.OUT.1 1NWCR * -SL.OUT.1 1RWCR * 
11NWZ * SLOUT 11LS 


TO 


SL.OUT.1 1NL; 


ASSIGN 


(11NL.S R*-SYNC) + 
(((SL.OUT.1 1NL * SL.IN.1 1NL) + 
(-SL.OUT.1 1NL * -SL.IN.1 1NL)) 
* VCOR * SYNC.WAIT) 


TO 


11NL.S_R; 


ASSIGN 


SL.OUT.llNL*SYNC* 

(SL.IN.1 1NL + -SL.IN. SYNC + -VCOR) 


TO 


11NL; 


ASSIGN 


-SL.OUT.1 1NWCR * -SL.OUT.1 1RWCR * 
11RWZ* SL.OUT.1 1LS 


TO 


SL.OUT.1 1RL; 


ASSIGN 


(11RL.S R*-SYNC) + 
(((SL.OUT.1 1RL * SL.IN.11RL) + 
(-SL.OUT.1 1RL * -SL.IN.1 1RL)) 
* VCOR • SYNC.WAIT) 


TO 


11RL.SJI; 


ASSIGN 


SL.OUT.1 1RL* SYNC * 

(SL.IN.1 1RL + -SL.IN.SYNC + -VCOR) 


TO 


11RL; 
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ASSIGN 


(-11RLP * 11NLP * SL.OUT.1 lLS) + (-HRWZ 
* 11NWZ) + 

(~1 1NWZ * -1 1RWZ • 1 1NWC * (-SYNC + 
-VCOR + SL.IN. 1 1NWCR)) 


TO 


11NWZ; 




ASSIGN 


(-11NLP * 11RLP * SL.OUT.1 1LS) + (-11 NWZ 
*11RWZ) + 

(-1 1NWZ * -1 1RWZ * 1 1RWC * (-SYNC + 
— VCOR + SL.IN.l 1RWCR)) 


TO 


11RWZ; 




ASSIGN 


1 1NWC * -1 1RWZ * 1 1NWZ 


TO 


SL.OUT.1 1NWCR; 




ASSIGN 


(1 1NWCR.S R*~SYNC) + 
(((SL.OUT.1 1NWCR * SL.IN.1 1NWCR) + 
(-SL.OUT. 1 1NWCR * -SL.IN.1 1NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


11NWCR.S_R; 




ASSIGN 


SL.OUT.1 1NWCR * SYNC 


TO 


11NWCR; 




ASSIGN 


1 1RWC * -1 1NWZ * 1 1RWZ 


TO 


SL.OUT.1 1RWCR; 




ASSIGN 


(11RWCR.S R*~SYNC) + 
(((SL.OUT.l 1RWCR * SL.IN.1 1RWCR) + 
(-SL.OUT. 1 1RWCR * -SL.IN.1 1RWCR)) 
* VCOR * SYNC.WAIT) 


TO 


11RWCR.S_R; 




ASSIGN 


SL.OUT.1 1RWCR * SYNC 


TO 


11RWCR; 




ASSIGN 


-SL.OUT. 1 2NWCR * -SL.OUT.1 2RWCR * 
12NW7 * OIJT 121 ^ 


TO 


SL.OUT.1 2NL; 




ASSIGN 


(12NL.S R*-SYNC) + 
(((SL.OUT.12NL * SL.IN.12NL) + 
(-SL.OUT.12NL * ~SL.IN.12NL)) 
* VCOR * SYNC.WAIT) 


TO 


12NL.S_R; 




ASSIGN 


SL.OUT.1 2NL * SYNC * 

fSL.IN. 1 2NL + -SL IN SYNC + ~VCOR^ 


TO 


12NL; 




ASSIGN 


-SL.OUT. 1 2NWCR * -SL.OUT. 12RWCR * 
12RWZ*SL.OUT.12LS 


TO 


SL.OUT.1 2RL; 




ASSIGN 


(12RL.S R*-SYNC) + 
(((SL.OUT.1 2RL * SL.IN.12RL) + 
(-SL.OUT.12RL * ~SL.IN.12RL)) 
* VCOR * SYNC.WAIT) 


TO 


12RL.S_R; 




ASSIGN 


OL.UU 1 . 1ZKL bYNC * 

(SL.IN.1 2RL + -SL.IN.SYNC + -VCOR) 


TO 


12RL; 




ASSIGN 


(-12RLP * 12NLP * SL.OUT.1 2LS) + (-12RWZ 
* 12NWZ) + 

(-12NWZ * -12RWZ * 12NWC * (-SYNC + 
-VCOR + SL.IN.1 2NWCR)) 


TO 


12NWZ; 




ASSIGN 


(-12NLP * 12RLP * SL.OUT.1 2LS) + (-12NWZ 
* 12RWZ) + 

(-12NWZ * -12RWZ * 12RWC * (-SYNC + 
-VCOR + SL.IN. 12RWCR)) 


TO 


12RWZ; 




ASSIGN 


12NWC * -12RWZ * 12NWZ 


TO 


SL.OUT. 1 2NWCR; 
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ASSIGN 


(12NWCR.S R * -SYNC) + 
(((SL.OUT. 1 2NWCR * SL.IN.12NWCR) + 
(-SL.OUT. 12NWCR * -SL.IN. 1 2NWCR)) 
* VCOR * SYNC. WAIT) 


TO 


12NWCR.S_R; 


ASSIGN 


SL.OUT. 12NWCR * SYNC 


TO 


12NWCR; 


ASSIGN 


12RWC * -12NWZ * 12RW2 


TO 


SL.OUT. 1 2RWCR; 


ASSIGN 


(12RWCR.S R * -SYNC) + 
(((SL.OUT. 1 2RWCR * SL.IN.12RWCR) + 
(-SL.OUT. 12RWCR * -SL.IN.12RWCR)) 
* VCOR * SYNCWATT) 


TO 


12RWCR.SJI; 


ASSIGN 


SL.OUT.12RWCR* SYNC 


TO 


12RWCR, 

1 ZKWv^a/,, 


ASSIGN 


—SL.OUT. 1 3NWCR * -SL.OUT. 13RWCR * 

1 1XIW7 * CT AT TT 1 1T c 


TO 


SL.OUT.13NL; 


ASSIGN 


(13NL.S R * -SYNC) + 
(((SL.OUT.13NL * SL.IN.13NL) + 
(~SL.OUT.13NL * ~SL.IN.13NL)) 
* VCOR * SYNCWATT) 


TO 


13NL.S_R; 


ASSIGN 


SL.OUT.13NL * SYNC * 

✓CT TM 1 XfJl -j Cf txt CVTMP 4- ~VfVYP\ 

^OLi.ili. 1 J1>L« ~ "'OLr.lli.O I INv ■ ~VvA*JXvl 


TO 


13NL; i 


ASSIGN 


-SL.OUT. 13NWCR • -SL.OUT. 1 3 RWCR * 
13RWZ*SL.OUT.13LS 


TO 


SL.OUT.13RL; 


ASSIGN 


(((SL.OUT.13RL * SL.IN.13RL) + 
(~SL.OUT.13RL * -SL.IN.13RL)) 
* VCOR * SYNCWATT) 


TO 


13RL.S_R; 


ASSIGN 


SL.OUT.13RL * SYNC * 

(SL.IN.13RL + ~SL.IN.SYNC + -VCOR) 


TO 


13RL; 


ASSIGN 


(~\ TRT P * 1TNT P * CT niTT 1 XI C^ 4- f"~1 «W7 

* 13NWZ) + 

(-13NWZ * -13RWZ * 13NWC * (-SYNC + 
-VCOR+ SL.IN.13NWCR)) 


TO 


13NWZ; 


ASSIGN 


(~* 1 3NT P * 1 TRT P * CT OT FT 1 ^T C^ 4- (~\ TMW7 

*13RWZ) + 

(-13NWZ • -13RWZ * 13RWC * (-SYNC + 
-VCOR + SL.IN. 13RWCR}) 


TO 


13RWZ; 


ASSIGN 


13NWC * -13RWZ * 13NWZ 


TO 


SL.OUT. 1 3NWCR; 


ASSIGN 


(13NWCR.S R*~SYNC) + 
(((SL.OUT. 1 3NWCR * SL.IN. 1 3NWCR) + 
(— SL.OUT. 1 3NWCR * -SL.IN. 13NWCR)) 
* VCOR * SYNCWATT) 


TO 


13NWCR.S_R; 


ASSIGN 


SL.OUT. 1 3NWCR * SYNC 


TO 


13NWCR; 


ASSIGN 


13RWC * -13NWZ * 13RWZ 


TO 


SL.OUT. 1 3RWCR; 
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(13RWCR.S R * -SYNC) + 






ASSIGN 


(((SL.OUT. 13RWCR * SL.IN. 13RWCR) + 
(-SL.OUT.13RWCR * -SL.IN. 1 3RWCR)) 
* VCOR * SYNC. WATT) 


TO 


13RWCR-SJR; 


ASSIGN 


SL.OUT. 13RWCR * SYNC 


TO 


13RWCR; 


ASSIGN 


-SL.OUT. 14NWCR * -SL.OUT. 14RWCR * 
14NW7 * ^1 OTIT 14T ^ 


TO 


SL.OUT.14NL; 




(14NL.S R*~SYNC) + 






ASSIGN 


(((SL.OUT. 14NL * SL.IN.14NL) + 
(~SL.OUT.14NL * -SL.IN. 14NL)) 
* VCOR * SYNC. WAIT) 


TO 


14NL.S_R; 


ASSIGN 


SL.OUT. 14NL * SYNC * 


TO 


14NL; 


ASSIGN 


~SL.OUT. 14NWCR * ~SL.OUT. 14RWCR * 
14RWZ * SL.OUT.14LS 


TO 


SL.OUT.14RL; 




HdPT Q P * ~ QYWr^ «+. 






ASSIGN 


f/YQT OT TT 1 AP T * QT TM 1 AP T "\ _i_ 

(~SL.OUT.14RL * ~SL.IN.14RL)) 
* VCOR * SYNC. WATT) 


TO 


14RL.S_R; 


ASSIGN 


SL.OUT. 14RL * SYNC * 

(SL.IN.14RL + ~SL.IN.SYNC + -VCOR) 


TO 


14RL; 




f~14PT P * 1 ANT p * CT OTTT 1AT 4- ^URW7 






ASSIGN 


1"tJli VV^ i 

(-14NWZ * -14RWZ * 14NWC * (-SYNC + 
-VCOR + SL.IN. 14NWCR)) 


TO 


14NWZ; 




/'—1 ANT P * 1 APT P * CT OTTT 1 AT C"\ j. /TNTM/^ 






ASSIGN 


* 14RWZ) + 

(-14NWZ • -14RWZ * 14RWC * (-SYNC + 
-VCOR + SL.IN. 14RWCR)) 


TO 


14RWZ; 


ASSIGN 


14NWC * -14RWZ * 14NWZ 


TO 


SL.OUT. 1 4NWCR; 




(14NWCR.S R*-SYNC) + 






ASSIGN 


(((SL.OUT. 1 4NWCR * SL.IN. 14NWCR) + 
(-SL.OUT.14NWCR * -SL.IN. 14NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


14NWCR.S_R; 


ASSIGN 


SL.OUT. 14NWCR * SYNC 


TO 


14NWCR; 


ASSIGN 


14RWC * -14NWZ * 14RWZ 


TO 


SL.OUT. 14RWCR; 




(14RWCR.S R*~SYNC) + 






ASSIGN 


(((SL.OUT. 1 4RWCR * SL.IN. 14RWCR) + 
(~SL.OUT. 14RWCR * -SL.IN. 14RWCR)) 
* VCOR * SYNC.WAIT) 


TO 


14RWCR.S_R; 


ASSIGN 


SL.OUT. 1 4RWCR * SYNC 


TO 


14RWCR; 


ASSIGN 


33NWCRZ 


TO 


SL.OUT.33NWCR; 
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ASSIGN 


(33NWCR.S R*-SYNC) + 
(((SL.OUT.33NWCR * SL.IN.33NWCR) + 
(~SL.OUT.33NWCR * ~SL.IN.33NWCR)) 
* VCOR * SYNC.WAIT) 


TO 


33NWCR.SJI; 


ASSIGN 


SL.OUT.33NWCR * SYNC 


TO 


33NWCR; 


" LOCK STICKS 






ASSIGN 


04TPS * 05TPS * 12TPS * 04 WS * 04ES * OSES 
♦05WS* 12WS* 

((01NWZ + -01NLP) * (01RWZ + -01RLP) + 
SL.OUT.01LS) 


TO 


SL.OUT.01LS; 




ASSIGN 


(01LS.S R*~SYNC) + 
(((SL.OUT.01LS * SL.IN.01LS) + 
eSL.OUT.01LS * ~SL.IN.01LS)) 
* VCOR * SYNC.WAIT) 


TO 


01LS.S_R; 




ASSIGN 


SL.OUT.01LS * SYNC * 

(SL.IN.01LS + ~SL.IN.SYNC + -VCOR) 


TO 


OILS; 






01TPS * 03TPS * 01WS * 01ES * 03WS * 03ES 








ASSIGN 


* 

W t — V^INLJr ) IV W ~ ~ v/ZIvJLrX ) » 

SL.OUT.02LS) 


TO 


SL.OUT.02LS; 




ASSIGN 


(02LS.S R*~SYNC) + 
(((SL.OUT.02LS * SL.IN.02LS) + 
f~SL OUT 02LS * —ST. IN 02LS^ i 
* VCOR * SYNC.WAIT) 


TO 


02LS.S_R; 




ASSIGN 


SL.OUT.02LS • SYNC * 

(SL.IN.02LS + ~SL.IN.SYNC + -VCOR) 


TO 






ASSIGN 


03TPS * 04TPS * 16TPS * 03 WS * 03ES * 04ES 

* 04WS * 16WS * 16ES * 

((03NWZ + -03NLP) * (03RWZ + -03RLP) + 

SL.OUT.03LS) 


TO 


SL.OUT.03LS; 




ASSIGN 


(03LS.S R*~SYNC) + 
(((SL.OUT.03LS * SL.IN.03LS) + 
(~SL.OUT.03LS * ~SL.IN.03LS)) 
* VCOR * SYNC.WAIT) 


TO 


03LS.S_R; 




ASSIGN 


SL.OUT.03LS * SYNC * 

(SL.IN.03LS + ~SL.IN.SYNC + -VCOR) 


TO 


03LS; 




ASSIGN 


12TPS * 12WS * 12ES * ((04NWZ + -04NLP) * 
(04RWZ + -04RLP) + SL.OUT.04LS) 


TO 


SL.OUT.04LS; 




ASSIGN 


(04LS.S R * -SYNC) + 
(((SL.OUT.04LS * SL.DM.04LS) + 
(~SL.OUT.04LS * ~SL.IN.04LS)) 
* VCOR * SYNC.WAIT) 


TO 


04LS.S_R; 




ASSIGN 


SL.OUT.04LS * SYNC * 

(SL.IN.04LS + ~SL.IN.SYNC + -VCOR) 


TO 


(MLS; 




ASSIGN 


05TPS • 06TPS * 07TPS * 05WS * 05ES * 06ES 
* 06WS * 07WS * 

((05NWZ + -05NLP) * (05RWZ + -05RLP) + 
SL.OUT.05LS) 


TO 


SL.OUT.05LS; 
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ASSIGN 


f 05LS S R * -SYNC i + 
(((SL.OUT.05LS * SL.IN.05LS) + 
(~SL.OUT.05LS * ~SL.IN.05LS)) 
* VCOR * SYNC.WAIT) 


TO 


05LS.S_R; 


ASSIGN 


SL.OUT.05LS * SYNC * 

(SL.IN.05LS + ~SL.IN.SYNC + -VCOR) 


TO 


05LS; 




IJlfO lHiro IJWO IjCo Hco 1**Wo 






ASSIGN 


* 

((06NWZ + -06NLP) * (06RW2 + -06RLP) + 
SL.OUT.06LS) 


TO 


SL.OUT.06LS; 


ASSIGN 


(((SL.OUT.06LS * SL.IN.06LS) + 
(~SL.OUT.06LS * ~SL.IN.06LS)) 
* VCOR * SYNC.WAIT) 


TO 


06LS.S_R; 


ASSIGN 


SL.OUT.06LS * SYNC * 

(SL.IN.06LS + ~SL.IN.SYNC + -VCOR) 


TO 


06LS; 


ASSIGN 


ATTDO * AOTDC * 1 1 ' I'UC * mu;p A Aire * none 

07 1 ra *Uol ro * 1 1 I ro 07 Wa w 07ES * 08ES 

*08WS*11ES* 11WS* 

((07NWZ + -07NLP) * (07RWZ + -07RLP) + 

QT 01 FT f!7T Q"\ 


TO 


SL.OUT.07LS; 


ASSIGN 


(07LS.S R*~SYNC) + 
(((SL.OUT.07LS * SL.IN.07LS) + 
(~SL.OUT.07LS * ~SL.IN.07LS)) 

* VPOP * QVMr WATT\ 


TO 


07LS.S_R; 


ASSIGN 


SL.OUT.07LS * SYNC * 

(SL.IN.07LS + ~SL.IN.SYNC + -VCOR) 


TO 


07LS; 


ASSIGN 


06TPS * 06WS * 06ES * 

((08NWZ + -08NLP) * (08RWZ + -08RLP) + 

SL.OUT.08LS) 


TO 


SL.OUT.08LS; 


ASSIGN 


(08LS.S R*~SYNC) + 
(((SL.OUT.08LS * SL.IN.08LS) + 
(~SL.OUT.08LS * ~SL.IN.08LS)) 
* VCOR ♦ SYNC.WAIT) 


TO 


08LS.S.R; 


ASSIGN 


SL.OUT.08LS * SYNC * 


TO 


08LS; 


ASSIGN 


14TPS * 14WS * 14ES * ((09NWZ + -09NLP) * 
(09RWZ + -09RLP) + SL.OUT.09LS) 


TO 


SL.OUT.09LS; 


ASSIGN 


(09LS.S R*-SYNC) + 
(((SL.OUT.09LS * SL.IN.09LS) + 
(~SL.OUT.09LS * ~SL.IN.09LS)) 
* VCOR * SYNC WAFTl 


TO 


09LS.S_R; 


ASSIGN 


SL.OUT.09LS * SYNC * 

(SL.IN.09LS + ~SL.IN.SYNC + -VCOR) 


TO 


09LS; 


ASSIGN 


11TPS* 11WS* 11ES * 

((10NWZ + -10NLP) * (10RWZ + -10RLP) + 

SL.OUT.10LS) 


TO 


SL.OUT.10LS; 


ASSIGN 


(10LS.S R*~SYNC) + 
(((SL.OUT.10LS * SL.IN.10LS) + 
(-SL.OUT.10LS * ~SL.IN.10LS)) 
* VCOR * SYNC.WAIT) 


TO 


10LS.S_R; 


ASSIGN 


SL.OUT.10LS * SYNC * 

(SL.IN.10LS + ~SL.IN.SYNC + -VCOR) 


TO 


10LS; 
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ASSIGN 


UOiro U7lro lUlro * UoWo * Uotj wto 

*09WS* 10ES* 10WS* 

((1 1NWZ + -1 1NLP) * (1 1RWZ + ~1 1RLP) + 

SL OUT 1 1 LS i 


TO 


SL.OUT.1 1LS; 


ASSIGN 


(11LS.S R*~SYNC) + 
(((SL.OUT.1 1LS * SL.IN.1 1LS) + 
(~SL.OUT.llLS * -SL.IN.1 1LS)) 
* VCOR * QVNP WATT* 


TO 


ULS.SJt; 


ASSIGN 


SL.OUT.1 1LS * SYNC * 

(SL.IN.1 1LS + ~SL.IN.SYNC + -VCOR) 


TO 


11LS; 


ASSIGN 


10TPS * 10WS * 10ES * 

((12NWZ + -12NLP) * (12RWZ + -12RLP) + 


TO 


SL.OUT.1 2LS; 


ASSIGN 


(12LS.S R*~SYNC) + 
(((SL.OUT.12LS * SL.IN.12LS) + 
(~SL.OUT.12LS * ~SL.IN.12LS)) 

* VPHD * CVXTP 11/ A TT\ 


TO 


12LS.S_R; 


ASSIGN 


SL.OUT.1 2LS * SYNC * 

(SL.IN.1 2LS + ~SL.IN.SYNC + -VCOR) 


TO 


12LS; 


ASSIGN 


09TPS * 09WS * 09ES * 

((13NWZ + -13NLP) * (13RWZ + -13RLP) + 

CT ATTT 11T C\ 

oL.UU 1 . llLJoj 


TO 


SL.OUT.1 3LS; 


ASSIGN 


(13LS.S R*~SYNC) + 
(((SL.OUT.1 3LS * SL.IN.13LS) + 
(~SL.OUT.13LS * ~SL.IN.13LS)) 


TO 


13LS.S_R; 


ASSIGN 


SL.OUT.I3LS * SYNC * 

(SL.IN.1 3LS + ~SL.IN.SYNC + -VCOR) 


TO 


13LS; 


ASSIGN 


09TPS * 09WS * 09ES * 

((14NWZ + -14NLP) * (14RWZ + -14RLP) + 

CT f\T VT 1AI C\ 


TO 


SL.OUT.14LS; 


ASSIGN 


(14LS.S R*~SYNC) + 
.(((SL.OUT.14LS * SL.IN.14LS) + 

#*«-CT CM TT 1 41 Q * ~CT TM 1 Al C\\ 

* VCOR * SYNC.WAIT) 


TO 


14LS.S_R; 


ASSIGN 


SL.OUT.14LS*SYNC* 

(SL.IN.14LS + ~SL.IN.SYNC + -VCOR) 


TO 


14LS; 


ASSIGN 


(01NWZ * -SL.OUT.01NWCR * SL.OUT.01NL) 
+ (01RWZ * -SL.OUT.01RWCR * 
SL.OUT.01RL) 


TO 


01LSR; 


ASSIGN 


(02NWZ * -SL.OUT.02NWCR * SL.OUT.02NL) 
+ (02RWZ * -SL.OUT.02RWCR * 
SL.OUT.02RL) 


TO 


02LSR; 


ASSIGN 


(03NWZ * -SL.OUT.03NWCR * SL.OUT.03NL) 
+ (03RWZ * -SL.OUT.03RWCR * 
SL.OUT.03RL) 


TO 


03LSR; 


ASSIGN 


(04NWZ * -SL.OUT.04NWCR * SL.OUT.04NL) 
+ (04RWZ * -SL.OUT.04RWCR * 
SL.OUT.04RL) 


TO 


04LSR; 


ASSIGN 


(05NWZ * -SL.OUT.05NWCR * SL.OUT.05NL) 
+ (05RWZ * -SL.OUT.05RWCR * 
SL.OUT.05RL) 


TO 


05LSR; 
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ASSIGN 


(06NWZ * -SL.OUT.06NWCR * SL.OUT.06NL) 
+ (06RWZ • -SL.OUT.06RWCR * 
SL.OUT.06RL) 


TO 


06LSR; 




ASSIGN 


(07NWZ * -SL.OUT.07NWCR * SL.OUT.07NL) 
+ (07RWZ * -SL.OUT.07RWCR * 
SL.OUT.07RL) 


TO 


07LSR; 




ASSIGN 


(08NWZ * -SL.OUT.08NWCR * SL.OUT.08NL) 
+ (08RWZ * -SL.OUT.08RWCR * 
SL.OUT.08RL) 


TO 


08LSR; 




ASSIGN 


(09NWZ * -SL.OUT.09NWCR * SL.OUT.09NL) 
+ (09RWZ * -SL.OUT.09RWCR * 
SL.OUT.09RL) 


TO 


09LSR; 




ASSIGN 


(10NWZ * -SL.OUT. 1 ONWCR * SL.OUT.10NL) 
+ (10RWZ * -SL.OUT. 1 ORWCR * 
SL.OUT. 10RL) 


TO 


10LSR; 




ASSIGN 


(1 1NWZ * -SL.OUT.l 1NWCR * SL.OUT.l 1NL) 
+ (1 1RWZ * -SL.OUT.l 1RWCR * 
SL.OUT.11RL) 


TO 


11LSR; 




ASSIGN 


(12NWZ * -SL.OUT.l 2NWCR * SL.OUT.l 2NL) 
+ (12RWZ * -SL.OUT. 1 2RWCR * 
SL.OUT.12RL) 


TO 


12LSR; 




ASSIGN 


(13NWZ * -SL.OUT.l 3NWCR * SL.OUT.l 3NL) 
+ (13RWZ * -SL.OUT. 1 3RWCR * 
SL.OUT.13RL) 


TO 


13LSR; 




ASSIGN 


(14NWZ * -SL.OUT.l 4NWCR * SL.OUT.14NL) 
+ (14RWZ * -SL.OUT. 14RWCR * 
SL.OUT.14RL) 


TO 


14LSR; 




„ APPROACH STICKS AND 
TIMERS 


ASSIGN 


~SL.OUT.501H * -501R * (501 540TE + 
-01TPS * POPS + SL.OUT.501 AS) 


TO 


SL.OUT.501AS; 




ASSIGN 


(501 AS.S R * -SYNC) + 
(((SL.OUT.501 AS * SL.IN.501 AS) + 
(-SL.OUT.501AS * -SL.IN.501 AS)) 
* VCOR * SYNC.WAIT) 


TO 


501AS.S_R; 




ASSIGN 


SL.OUT.501AS * SYNC * 
(SL.IN.501AS + -SL.IN.SYNC + -VCOR) 


TO 


501AS; 




ASSIGN 


-SL.OUT.540H * -540R * (501 540TE + 
-01 TPS * POPS + SL.OUT.540AS) 


TO 


SL.OUT.540AS; 




ASSIGN 


(540AS.S R*-SYNC) + 
(((SL.OUT.540AS * SL.IN.540AS) + 
(-SL.OUT.540AS * -SL.IN.540AS)) 
* VCOR * SYNC.WAIT) 


TO 


540AS.S_R; 




ASSIGN 


SL.OUT.540AS * SYNC * 
(SL.IN.540AS + -SL.IN.SYNC + -VCOR) 


TO 


540AS; 




ASSIGN 


-SL.OUT.501 AS * -SL.OUT.501H * -501R + 
-SL.OUT.540AS * -SL.OUT.540H * -540R 


TO 


501_540TE; 
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ASSIGN 


-SL.OUT.460H * ~SL.OUT.460L * -460R * 


TO 


SL.OUT.460AS; 




(460AS.S R*~SYNC) + 
(((SL.OUT.460AS • SL.IN.460AS) + 
(-SL.OUT.460AS * -SL.IN.460AS)) 
* VCOR * SYNC.WAIT) 


TO 


4oUAo.b__K; 


ASSIGN 


SL.OUT.460AS * SYNC * 

fSL IN 460AS + ~SL IN SYNC + —VCOR^ 


TO 


460AS; 


ASSIGN 


~SL.OUT.460 AS * ~SL.OUT.460H * 


TO 


460TE; 


ASSIGN 


~SL.OUT.512H * -512R * (512TE + -02TPS * 

PHPS 4- ST OTTT^l^A^ 
r VJro • olw.U Ul.Jl Z/Vo J 


TO 


SL.OUT.512AS; 


ASSIGN 


(512AS.S R*~SYNC) + 
(((SL.OUT.512AS * SL.IN.512AS) + 
(-SL.OUT.512AS * -SL.IN.512AS)) 
* VCOR * SYNC.WAIT) 


TO 


512AS.S_R; 


ASSIGN 


SL.OUT.512AS * SYNC * 

fST IN 9 AS -1 ST TN + -J\frCfit\ 


TO 


512AS; 


ASSIGN 


-SL.OUT.512AS * ~SL.OUT.512H * -512R 


TO 


512TE; 


ASSIGN 


~SL.OUT.340H * -340R * (312_340TE + 


TO 


SL.OUT.340AS; 


ASSIGN 


(340AS.S R * -SYNC) + 
(((SL.OUT.340AS * SL.IN.340AS) + 
(-SL.OUT.340AS * ~SL.IN.340 AS)) 
* VCOR * SYNC.WAIT) 


TO 


340AS.S_R; 


ASSIGN 


SL.OUT.340AS * SYNC * 

fST IN 140 AS 4- ~ST TN ^YISIP + *-VPn]?^ 


TO 


340AS; 


ASSIGN 


~SL.OUT.312H * -312R * (312_340TE + 


TO 


SL.OUT.312AS; 


ASSIGN 


(312AS.S R*~SYNC) + 
(((SL.OUT.312AS * SL.IN.312AS) + 
(-SL.OUT.312AS * -SL.IN.312AS)) 
* VCOR * SYNC.WAIT) 


TO 


312AS.S_R; 


ASSIGN 


SL.OUT.312AS * SYNC * 

(SL.IN.3 12AS + ~SL.IN.SYNC + -VCOR) 


TO 


312AS; 


ASSIGN 


~SL.OUT.312AS * ~SL.OUT.312H * ~312R + 
~SL.OUT.340 AS * ~SL.OUT.340H * -340R 


TO 


312_340TE; 


ASSIGN 


~SL OUT 61 1H * -61 1R * ~SL OUT 612H * 

U V-/ A • w m- AAA \J A A AX \^ vv A * vJ A ^ A A 

-612R* 

(611 612TE + ~06TPS*POPS + 
SL.0UT.611 612AS) 


TO 


SL.OUT.611_612AS; 


ASSIGN 


(611 612AS.S R*~SYNC) + 
(((SL.OUT.611 612AS *SL.IN.611 612AS) + 
(~SL.0UT.611 612AS*~SL.IN.611 612AS)) 
* VCOR * SYNC.WAIT) 


TO 


611_612AS.S_R; 


ASSIGN 


SL.OUT.611 612AS*SYNC* 

(SL.1N.61 1_612AS + ~SL.IN.SYNC + -VCOR) 


TO 


611_612AS; 
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ASSIGN 


~SL.OUT.61 1 612AS * ~SL.OUT.61 1H * -61 1R 
*~SL.OUT.612H*~612R 


TO 


611_612TE; 


ASSIGN 


~SL.OUT.531H * -53 1R * ~SL.OUT.532H * 
-532R * ~SL.OUT.533H * -533R * 
(432 531 534TE + ~09TPS*POPS + 
SL.OUT.531 532 533 AS) 


TO 


SL.OUT.53 1_532_533 AS; 


ASSIGN 


(531 532 533AS.S R*~SYNC) + 
(((SL.OUT.531 532 533 AS * 
SL.IN.531 532 533 AS) + 
(~SL.OUT.531 532 533 AS * 
~SL.IN.531 532 533 AS)) 
* VCOR * SYNC.WAIT) 


TO 


531_532_533AS.S_R; ! 


ASSIGN 


SL.OUT.531 532 533 AS * SYNC * 
(SL.IN.531_532_533AS + ~SL.IN.SYNC + 

V V^WIx 1 


TO 


531_532_533AS; 


ASSIGN 


~SL.OUT.432H * -432R * ~SL.OUT.534H * 
~534R*(432 531 534TE + ~1 OTPS * POPS + 
SL.OUT.432 534AS) 


TO 


SL.OUT.432_534AS; 


ASSIGN 


(432_534AS.S_R » -SYNC) + 

fffQl nT IT All Cli AC • CT TXJ/IIO Cl/I AC\x 

(~SL.OUT.432 534AS * ~SL.IN.432 534AS)) 
♦ VCOR * SYNC.WAIT) 


TO 


432_534AS.S_R; 


ASSIGN 


SL.OUT.432 534AS * SYNC * 
(SL.IN.432_534AS + ~SL.IN.SYNC + -VCOR) 


TO 


432 534AS- 


ASSIGN 


~SL.OUT.432 534AS * ~SL.OUT.432H * -432R 

* -SL.OUT.534H * -534R + 

~SL.OUT.531 532 533AS * ~SL.OUT.531H * 

-53 1R * -SL.OUT.532H * -532R * 

~SL.OUT.533H*~533R 


TO 


432_531_534TE; 


ASSIGN 


— SL.OUT.331H * — 33 1R * — SL.OUT.431H * 
-431R* 

(331_431_362TE + -1 1TPS * POPS + 


TO 


SL.OUT.33 1^431 AS; 


ASSIGN 


(331 431AS.S R*~SYNC) + 
(((SL.OUT.331 431AS*SL.IN.331 431AS) + 
(~SL.OUT.331_431AS * -SL.IN.331_431AS)) 


TO 


331_431AS.S_R; 


ASSIGN 


SL.OUT.331 431AS*SYNC* 
(SL.IN.331_431 AS + ~SL.IN.SYNC + -VCOR) 


TO 


331_431AS; 


ASSIGN 


-SL.OUT.362H * ~SL.OUT.362L * -362R * 
(331_431_362TE + -07TPS * POPS + 
C L OUT 362AS^ 


TO 


SL.OUT.362AS; 


ASSIGN 


(362AS.S R * -SYNC) + 
(((SL.OUT.362AS * SL.IN.362AS) + 

/ CT /"\T pp *y AC* CT TXT *i £.*^ A OW 

(-SL.OUT.362AS w — SL.IN.362AS)) 
* VCOR • SYNC.WAIT) 


TO 


362AS.S_R; 


ASSIGN 


SL.OUT.362AS * SYNC * 

(SL.IN.362AS + ~SL.IN.SYNC + -VCOR) 


TO 


362AS; 


ASSIGN 


~SL.OUT.331 431AS * ~SL.OUT.331H * -331R 
* -SL.OUT.431H * -43 1R + -SL.OUT.362AS * 
~SL.OUT.362H * ~SL.OUT.362L * -362R 


TO 


331_431_362TE; 


ASSIGN 


~SL.OUT.332H * -332R * ~SL.OUT.333H * 
-333R * (332_334TE + -14TPS * POPS + 


TO 


SL.OUT.332_333AS; 
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SL.OUT.332_333AS) 


ASSIGN 


(332 333AS.S R*~SYNC) + 
(((SL.OUT.332 333AS * SL.IN.332 333AS) + 
(~SL.OUT.332_333AS * -SL.IN.332 333AS)) 
* VCOR * SYNC.WAIT) 


TO 


332_333AS.S_R; 




ASSIGN 


SL.OUT.332_333AS * SYNC * 


TO 


332_333AS; 




ASSIGN 


~SL.OUT.334H * -334R * (332_334TE + 


TO 


SL.OUT.334AS; 




ASSIGN 


(334AS.S R«~SYNC) + 
(((SL.OUT.334AS * SL.IN.334AS) + 
(-SL.OUT.334AS * -SL.IN.334AS)) 
* VCOR * SYNC.WAIT) 


TO 


334AS.S_R; 




ASSIGN 


SL.OUT.334AS * SYNC * 

fCJ TXT 4. _,CT TXT CVMP -4- ^VPnD \ 


TO 


334AS; 




ASSIGN 


-SL.OUT.332 333AS * ~SL.OUT.332H * -332R 
* ~SL.OUT.333H * -333R + -SL.OUT.334AS * 
~SL.OUT.334H * -334R 


TO 


332_334TE; 


— — 


ASSIGN 


~SL.OUT.311H*~311R*(311 361TE + 
-12TPS * POPS + SL.OUT.31 IAS) 


TO 


SL.OUT.311AS; 




ASSIGN 


tl 1 1 AC C "D * CV\TP\ i 

(((SL.OUT.31 IAS * SL.IN.311AS) + 
(-SL.OUT.3 1 IAS * -SL.IN.3 1 IAS)) 
* VCOR * SYNC.WAIT) 


TO 


311AS.S_R; 




ASSIGN 


SL.OUT.31 IAS * SYNC * 

(SL.IN.31 1 AS + ~SL.IN.SYNC + -VCOR) 


TO 


31 IAS; 




ASSIGN 


~SL.OUT.361H * ~SL.OUT.361L * -361R * 
(311 361TE + ~12TPS*POPS + 
SL.OUT.361AS) 


TO 


SL.OUT.361AS; 




ASSIGN 


(361AS.S R*~SYNC) + 
(((SL.OUT.361 AS * SL.IN.361 AS) + 
(~SL.OUT.361 AS * -SL.IN.361AS)) 
* VCOR * SYNC.WAIT) 


TO 


361AS.S_R; 




ASSIGN 


SL.OUT.361AS * SYNC * 

(SL.IN.361 AS + ~SL.IN.SYNC + -VCOR) 


TO 


361 AS; 




ASSIGN 


~SL.OUT.31 IAS * -SL.OUT.31 1H * ~3 1 1R + 
-SL.OUT.361AS * ~SL.OUT.361H * 
-SL.OUT.361L * -361R 


TO 


311_361TE; 




" DIRECTIONAL ROUTE STICKS •' 


ASSIGN 


SL.OUT.540AS * (03ES + SL.OUT.02NWCR) * 
(01TPS + 01ES) 


TO 


01ES; 




ASSIGN 


01ES*(02TPS + 02ES) 


TO 


02ES; 




ASSIGN 


SL.OUT.460AS * (03TPS + 03ES) 


TO 


03ES; 
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ASSIGN 


(03ES + SL.OUT.03RWCR + SLOUT.02RWCR) 
♦(04TPS + 04ES) 


TO 


04ES; 


ASSIGN 


(04ES + SL.OUT.0 1 NWCR) * (05TPS + 05ES) 


TO 


OSES; 


ASSIGN 


(OSES + SL.OUT.05NWCR) * (06TPS + 06ES) 


TO 


06ES; 


ASSIGN 


SL.OUT.362AS * (07TPS + 07ES) 


TO 


07ES; 


ASSIGN 


(07ES + SL.OUT.07NWCR) * (08TPS + 08ES) 


TO 


08ES; 


ASSIGN 


(08ES + SL.OUT. 1 1NWCR) * (09TPS + 09ES) 


TO 


09ES; 


ASSIGN 


(08ES + SL.OUT.1 1RWCR) * (10TPS + 10ES) 


TO 


10ES; 


ASSIGN 


(07ES + SL.OUT.07RWCR) * (1 1TPS + 11ES) 


TO 


11ES; 


ASSIGN 


SL.OUT.361AS * (12TPS + 12ES) 


TO 


12ES; 


ASSIGN 


(12ES + SL.OUT.04NWCR) * (13TPS + 13ES) 


TO 


13ES; 


ASSIGN 


(13ES + SL.OUT.06RWCR) * (14TPS + 14ES) 


TO 


14ES; 


ASSIGN 


(12ES + SL.OUT.04RWCR) • (SL.OUT. 15TS + 
SL.OUT. 1 5ES) 


TO 


SL.OUT.1 5ES; 


ASSIGN 


(15ES.S R»~SYNC) + 
(((SL.OUT.1 5ES * SL.IN.15ES) + 
(-SL.OUT.15ES * ~SL.IN.15ES)) 
* VCOR * SYNC.WAIT) 


TO 


15ES.S_R; 


ASSIGN 


SL.OUT.15ES*SYNC 


TO 


15ES, 
13ESZ; 


ASSIGN 


SL.OUT.340AS * (03ES + SL.OUT.03NWCR) * 


TO 


16ES; 


ASSIGN 


16ES * (SL.OUT.1 7TS + SL.OUT. 17ES) 


TO 


SL.OUT.1 7ES; 


ASSIGN 


(17ES.S R*~SYNC) + 
(((SL.OUT.1 7ES * SL.IN.17ES) + 
(~SL.OUT.17ES * ~SL.IN.17ES)) 
* VCOR * SYNC.WAIT) 


TO 


17ES.S_R; 


ASSIGN 


SL.OUT.17ES*SYNC 


TO 


17ES, 
17ESZ; 


ASSIGN 


(10ES + SL.OUT. 1 2NWCR) * (20TS + 
SL.OUT.20ES) 


TO 


SL.OUT.20ES; 


ASSIGN 


(20ES.S R*~SYNC) + 
(((SL.OUT.20ES * SL.IN.20ES) + 
(~SL.OUT.20ES * ~SL.IN.20ES)) 
* VCOR * SYNC.WAIT) 


TO 


20ES.S_R; 
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ASSIGN 


SL.OUT.20ES * SYNC 


TO 


20ES, 
20ESZ; 


ASSIGN 


(1 1ES + SL.OUT. 10NWCR) * (21TPS + 
SL.OUT.21ES) 


TO 


SL.OUT.21ES; 


ASSIGN 


(21ES.S_R*~SYNC) + 

(~SL.OUT.21ES * ~SL.IN.21ES)) 
* VCOR * SYNC.WAIT) 


TO 


21ES.S_R; 


ASSIGN 


SL.OUT.21ES*SYNC 


TO 


21ES, 
21ESZ; 


ASSIGN 


SL.OUT.501 AS * (01TPS + 01 WS) 


TO 


01WS; 


ASSIGN 


SL.OUT.512AS * (02TPS + 02WS) 


TO 


02WS; 


ASSIGN 


(01 WS + SL.OUT.02NWCR) * 04WS * (16WS + 
SL.OUT.03NWCR) * (03TPS + 03WS) 


TO 


03WS; 


ASSIGN 


05WS * 12WS * (04TPS + 04WS) 


TO 


04WS; 


ASSIGN 


06WS * 07WS * (05TPS + 05WS) 


TO 


05WS; 


ASSIGN 


SL.OUT.61 1_612AS * (06TPS + 06WS) 


TO 


06WS; 


ASSIGN 


1 1 WS * 08WS * (07TPS + 07WS) 


TO 


07WS; 


ASSIGN 


09WS • 10WS * (08TPS + 08WS) 


TO 


08WS; 


ASSIGN 


SL.OTJT.53 1_532_533 AS * (09TPS + 09WS) 


TO 


09WS; 


ASSIGN 


SL.OUT.432_534AS * (10TPS + 10WS) 


TO 


10WS; 


ASSIGN 


SL.OUT.331_431AS * (1 1TPS + 11WS) 


TO 


11WS; 


ASSIGN 


SL.OUT.311AS * 13WS * (12TPS+ 12WS) 


TO 


12WS; 


ASSIGN 


SL.OUT.334AS * 14WS * (13TPS + 13WS) 


TO 


13WS; 


ASSIGN 


SL.OUT.332_333AS * (14TPS + 14WS) 


TO 


14WS; 


ASSIGN 


15WSZ 


TO 


15WS; 


ASSIGN 


17WSZ 


TO 


17WS; 


ASSIGN 


20WSZ 


TO 


20WS; 



WO 2004/025469 



PCT/US2003/028149 



-76- 



ASSIGN 


21WSZ 




to 21WS; 


ASSIGN 


SL.OUT.312AS * (16TPS + 16WS) 




to 16WS; 


„ TRACK REPEATER STICKS 






AND TIMERS 






ASSIGN 


01TPS1 * (01TE + 01TPS) 


TO 


01TPS; 


ASSIGN 


01TPS1 *~01TPS 


TO 


01TE; 


ASSIGN 


02TPS1 * (02TE + 02TPS) 


TO 


02TPS; 


ASSIGN 


02TPS1 * -02TPS 


TO 


02TE; 


ASSIGN 


03TPS1 * (03TE + 03TPS) 


TO 


03TPS; 


ASSIGN 


03TPS1 * -03TPS 


TO 


03TE; 


ASSIGN 


04TPS1 * (04TE + 04TPS) 


TO 


04TPS; 


ASSIGN 


04TPS1 * -04TPS 


TO 


04TE; 


ASSIGN 


05TPS1 * (05TE + 05TPS) 


TO 


05TPS; 


ASSIGN 


05TPS1 * -05TPS 


TO 


05TE; 


ASSIGN 


06TPS1 * (06TE + 06TPS) 


TO 


06TPS; 


ASSIGN 


06TPS1 * -06TPS 


TO 


06TE; 


ASSIGN 


07TPS1 * (07TE + 07TPS) 


TO 


07TPS; 


ASSIGN 


07TPS1 *~07TPS 


TO 


07TE; 


ASSIGN 


08TPS1 * (08TE + 08TPS) 


TO 


08TPS; 


ASSIGN 


08TPS1 *~08TPS 


TO 


08TE; 


ASSIGN 


09TPS1 • (09TE + 09TPS) 


TO 


09TPS; 
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ASSIGN 


09TPS1 « 


'-09TPS 


TO 


09TE; 


ASSIGN 


10TPS1 « 


'(10TE+10TPS) 


TO 


10TPS; 


ASSIGN 


10TPS1 « 


'-10TPS 


TO 


10TE; 


ASSIGN 


11TPS1* 


'(11TE + 11TPS) 


TO 


11TPS; 


ASSIGN 


UTPS1 « 


"-11TPS 


TO 


11TE; 


ASSIGN 


12TPS1 « 


>(12TE+12TPS) 


TO 


12TPS; 


ASSIGN 


12TPS1 < 


> -12TPS 


TO 


12TE; 


ASSIGN 


13TPS1 < 


"(13TE+13TPS) 


TO 


13TPS; 


ASSIGN 


13TPS1 « 


'-13TPS 


TO 


13TE; 


ASSIGN 


14TPS1 1 


* (14TE + 14TPS) 


TO 


14TPS; 


ASSIGN 


14TPS1 ■ 


► ~14TPS 


TO 


14TE; 


ASSIGN 


15TPS1 


•(15TE+15TPS) 


TO 


15TPS; 


ASSIGN 


15TPS1 


*~15TPS 


TO 


15TE; 


ASSIGN 


16TPS1 


* (16TE+ 16TPS) 


TO 


16TPS; 


ASSIGN 


16TPS1 


♦-16TPS 


TO 


16TE; 


ASSIGN 


17TPS1 


* (17TE + 17TPS) 


TO 


17TPS; 


ASSIGN 


17TPS1 


*~17TPS 


TO 


17TE; 


ASSIGN 


20TPS1 


♦(20TE + 20TPS) 


TO 


20TPS; 


ASSIGN 


20TPS1 


* -20TPS 


TO 


20TE; 


ASSIGN 


21TPS1 


♦(21TE + 21TPS) 


TO 


21TPS; 


ASSIGN 


21TPS1 


♦-21TPS 


TO 


21TE; ; 
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ASSIGN 


((12TPS * SL.OUT.33NWCR * -26TPS + 
-12TPS * SL.OUT.04NWCR ♦ 26TPS ) * 
-15TE + SL.OUT.1 5TS) * 15TPS 


TO 


SL.OUT.1 5TS; 


ASSIGN 


(15TS.S_R*~SYNC) + 
(((SL.OUT.15TS * SL.IN.15TS) + 
(~SL.OUT.15TS * ~SL.IN.15TS)) 
* VCOR * SYNC. WAIT) 


TO 


15TS.S_R; 


ASSIGN 




TO 


15TS, 
15TSZ; 


ASSIGN 


((35TPS * -16TPS + -35TPS * 16TPS ) * 

-17TE + 
SL.OUT.1 
7TS) * 
17TPS 


TO 


SL.OUT.1 7TS; 


ASSIGN 


(17TS.SJl*~SYNC) + 

/7YCT r>TTT 1 TTX * QT TM 1 -4- 

(~SL.OUT.17TS * ~SL.IN.17TS)) 
* VCOR * SYNC.WAIT) 


TO 


17TS.S__R; 


ASSIGN 


SL.OUT.17TS*SYNC 


TO 


17TS, 
17TSZ; 


ASSIGN 


20TSZ 


TO 


20TS; 


ASSIGN 


ONE + 26TPS1 * (26TE + 26TPS) 


TO 


26TPS; 


ASSIGN 


26TPS1 * -26TPS 


TO 


26TE; 


ASSIGN 


ONE + 35TPS1 * (35TE + 35TPS) 


TO 


35TPS; 


ASSIGN 


35TPS1 * -35TPS 


TO 


35TE; 


" SIGNAL CONTROL 


V 




ASSIGN 


540R * SL.OUT.02NWCR * ~SL.OUT.02LS * 
01TPS * -01TE * -01ES * 01WS * 02TPS * 
-02TE * -02ES * 02WS * -SL.OUT.540AS * 
-501 540TE * -512TE * SL.OUT.512AS * 
SL.OUT.501AS 


TO 


SL.OUT.540H; 


ASSIGN 


(540H.S R * -SYNC) + 
(((SL.OUT.540H * SL.IN.540H) + 
(~SL.OUT.540H * ~SL.IN.540H)) 
* VCOR * SYNC.WAIT) 


TO 


540H.SJR; 


ASSIGN 


SL.OUT.540H * SYNC • 

(NORMAL + SL.IN.540H + ~SL.IN.SYNC + 

-VCOR) 


TO 


540H; 


ASSIGN 


512R * 02TPS * -02TE * -02WS * 02ES * 01ES 
* -SL.OUT.512AS * -512TE 


SL.OUT.512H; 


ASSIGN 


(512H.S R*-SYNC) + 
(((SL.OUT.512H * SL.IN.512H) + 
(-SL.OUT.512H * -SL.IN.512H)) 


TO 


512H.S_R; 
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* VCOR * SYNC.WAIT) 


ASSIGN 


SL.OUT.512H*SYNC* 

(NORMAL + SL.IN.512H + ~SL.IN.SYNC + 

-VCOR) 


TO 


512H; 




ASSIGN 


460R * 03TPS * -03TE * 03WS * 
~SL.OUT.02LS * ~SL.OUT.460AS * -460TE 


TO 


460H1; 




ASSIGN 


460H1 * (SL.OUT.02RWCR * 01TPS * -01TE * 
-01ES * 02TPS * -02TE * -02ES * 02WS * 
SL.OUT.512AS * -512TE * SL.OUT.501AS * 
-501 540TE + SL.OUT.02NWCR * 04TPS * 
-04TE * ~SL.OUT.03LS * (SL.OUT.03NWCR * 
~SL.OUT.01LS * (SL.OUT.0 1 RWCR * 
~oiw.UU 1 .U3Li> * oJL.UU 1 .05IM WtR * OoTPS w 
-06TE * 07WS * -05ES + SL.OUT.01NWCR * 
-04ES * 12WS) * 05TPS * -05TE * 07TPS * 
12TPS + SL.OUT.03RWCR * 16TPS * -16TE * 
SL.OUT.17TS * ~SL.OUT.17ES * 17WS * 
SL.OUT.312AS * -312 340TE)) 


TO 


SL.OUT.460H; 




ASSIGN 


(460H.S R«~SYNC) + 
(((SL.OUT.460H * SL.IN.460H) + 
(-SL.OUT.460H * ~SL.IN.460H)) 
* VCOR * SYNC.WAIT) 


TO 


460H.S_R; 




ASSIGN 


(NORMAL + SL.IN.460H + ~SL.IN.SYNC + 
-VCOR) 


TO 


460H; 




ASSIGN 


460R * SL.OUT.0 1 RWCR * -SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 
SL.OUT.05RWCR * ~SL.OUT.05LS * 

^ CT f~\T TP AQT C # A^TT>C * A "5 TTT * Ainro * 

*oL.UU 1 .UoLo 03 lro ~03 Hi * 03 WS * 
04TPS * -04TE * 05TPS * -05TE * 06TPS * 
-06TE * -06ES * 07TPS * 12TPS * 
-SL.OUT.460AS * -460TE * 
SL.OUT.611_612AS * ~611_612TE * 


TO 


SL.OUT.460L; 




ASSIGN 


(460L.S R*~SYNC) + 
(((SL.OUT.460L * SL.IN.460L) + 
(~SL.OUT.460L • ~SL.IN.460L)) 
* VCOR * SYNC WAm 


TO 


460L.S_R; 




ASSIGN 


SL.OUT.460L * SYNC * 

(NORMAL + SL.IN.460L + ~SL.IN.SYNC + 

-VCOR) 


TO 


460L; 




ASSIGN 


501R * -SL.OUT.02LS * 01TPS * -01TE * 01ES 
*~SL.OUT.501AS*~501 540TE * 
(SL.OUT.02NWCR * -01 WS * SL.OUT.540AS + 
SL.OUT.02RWCR * 03TPS * -03TE * -03WS * 
SL.OUT.460AS * -460TE) 


TO 


SL.OUT.501H; 




ASSIGN 


(501H.S R*~SYNC) + 
(((SL.OUT.501H * SL.IN.501H) + 
(~SL.OUT.501H * ~SL.IN.501H)) 
* VCOR * SYNC.WAIT) 


TO 


501H.S_R; 




ASSIGN 


SL.OUT.501H * SYNC * 

(NORMAL + SL.IN.501H + ~SL.IN.SYNC + 

-VCOR) 


TO 


501H; 
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ASSIGN 


61 1R * SL.OUT.0 1 RWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL OUT 03NWCR * ~SI HI TT fVU S * 
SL.OUT.05RWCR * ~SL.OUT.05LS * 
SL.OUT.08RWCR * ~SL.OUT.08LS * 03TPS * 
~03TE * ~03WS * 04TPS * ~04TF * OS TPS * 
-05TE * 06TPS * -06TE * 06ES * 07TPS * 
12TPS*~SL.OUT.611 612AS*~611 612TE * 
SL.OUT.460AS * -460TE 


TO 


SL.OUT.61 1H; 


ASSIGN 


(611H.S R*~SYNC) + 
(((SL.OUT.61 1H * SL.IN.61 1H) + 
(~SL.OUT.61 1H * ~SL.IN.61 1H)) 
* VCOR * SYNC.WA1T) 


TO 


611H.SJR; 


ASSIGN 


SL.OUT.61 1H * SYNC * 

CNORMAL + ST IN 61 1H + ~ST TN ^YNf + 
-VCOR) 


TO 


£ 1 1 T-T- 


ASSIGN 


612R * SL.OUT.01RWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 

SL.OUT.05RWCR * ~SL.OUT.05LS * 
SL.OUT.08NWCR * ~SL.OUT.08LS * 03TPS * 

~-fHTF * ~fnW9 * fldTPS * ~*VdTF * A^TPQ * 

-05TE * 06TPS * -06TE * 06ES * 07TPS * 
12TPS*~SL.OUT.611 612AS*~611 612TE * 
SL.OUT.460AS * -460TE 


TO 


SL.OUT.612H; 


ASSIGN 


(612H.S R*~SYNC) + 
(((SL.OUT.612H * SL.IN.612H) + 
(~SL.OUT.612H * ~SL.IN.612H)) 
* VCOR * SYNC WAIT i 


TO 


612H.S_R; 


ASSIGN 


SL.OUT.612H * SYNC * 

(NORMAL + SL.IN.612H + ~SL.IN.SYNC + 

-VCOR) 


TO 


612H; 


ASSIGN 


432R * SL.OUT.0 1 RWCR * -SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 
SL.OUT.05NWCR * ~SL.OUT.05LS * 

CT r\J TT OTP WPR * «-CT m TT fill Q * 

SL.OUT.1 INWCR * -SL.OUT.1 ILS * 
SL.OUT.1 2RWCR * -SL.OUT.1 2LS 


TO 


432H1; 


ASSIGN 


432H1 * 03TPS * -03TE * -03 WS * 04TPS * 
~04TE * 05TPS * *-05TE * O^FS * niVTPS * 
-06TE * 07TPS * -07TE * -07WS * 08TPS * 
-08TE * 09TPS * -09TE * 10TPS * -10TE * 
10ES * 1 1TPS * -1 1TE * 12TPS * 

A VlrfU * * * A U AAA *—) A *m A A hj 

~SL.OUT.432 534AS*~432 531 534TE * 
SL.OUT.362AS * ~331_431_362TE * 

C%\ TT 4AO A Q * ^^AAfiTP 
oL.UU 1 .*tOu/\.o ~*fOv 1 E 


TO 


SL.OUT.432H; 


ASSIGN 


(432H.S R * -SYNC) + 
(((SL.OUT.432H * SL.IN.432H) + 
(-SL.OUT.432H * ~SL.IN.432H)) 
* VCOR * SYNC.WAIT) 


TO 


432H.S_R; 


ASSIGN 


SL.OUT.432H * SYNC * 

(NORMAL + SL.IN.432H + ~SL.IN.SYNC + 

-VCOR) 


TO 


432H; 


ASSIGN 


431R * SL.OUT.0 1 RWCR * -SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 


TO 


SL.OUT.431H; 



wo 
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SL.OUT.03NWCR * ~SL.OUT.03LS * 
SL.OUT.05NWCR * ~SL.OUT.05LS * 
SL.OUT.07NWCR * ~SL.OUT.07LS * 
SL.OUT. 10RWCR * -SL.OUT. 10LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 05TPS * 
-05TE * OSES * 06TPS * -06TE * 07TPS * 
-07TE * -07WS * 08TPS * -08TE * 1 1TPS * 
-11TE* 11ES* 12TPS *~SL.OUT.331 43 IAS* 
-331 431 362TE * SL.OUT.362AS * 
SL.OUT.460AS * -460TE 


ASSIGN 


(431H.S R*~SYNC) + 
(((SL.OUT.431H * SL.IN.431H) + 
(~SL.OUT.431H * ~SL.IN.431H)) 
* VCOR * SYNC.WAIT) 


TO 


431H.SJI; 


ASSIGN 


SL.OUT.431H*SYNC* 

(NORMAL + SL.IN.431H + ~SL.IN.SYNC + 

-VCOR) 


TO 


431H; 


ASSIGN 


312R * ~SL.OUT.03LS * (SL.OUT.03NWCR * 
SL.OUT.340AS * -16WS + SL.OUT.03RWCR * 
SL.OUT.02NWCR ♦ ~SL.OUT.02LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 
SL.UUI.4oUAb * ~46UIii) * 16TFS — 16TE w 
16ES * -SL.OUT.312AS * -312 340TE 


TO 


SL.OUT.312H; 


ASSIGN 


(312H.S_R*~SYNC) + 

(~SL.OUT.312H * ~SL.IN.312H)) 
* VCOR * SYNC.WAIT) 


TO 


312H.S_R; 


ASSIGN 


SL.OUT.312H*SYNC* 

(NORMAL + SL.IN.312H + ~SL.IN.SYNC + 

-VCOR) 


TO 


312H; 


ASSIGN 


3 1 1R * SL.OUT.0 1NWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 04ES * 

-12WS * ~SL.OUT.04LS * SL.OUT.04NWCR * 
~SL.OUT.311AS*~311 361TE*07TPS* 
SL.OUT.361 AS * SL.OUT.460AS * -460TE 


TO 


SL.OUT.311H; 


ASSIGN 


(311H.S R*~SYNC) + 
(((SL.OUT.311H * SL.IN.311H) + 
(-SL.OUT.3 1 1H * -SL.IN.3 1 1H)) 
* VCOR * SYNC.WAIT) 


TO 


311H.S_R; 


ASSIGN 


SL.OUT.311H*SYNC* 

(NORMAL + SL.IN.31 1H + ~SL.IN.SYNC + 

-VCOR) 


TO 


31 1H; 


ASSIGN 


334R * SL.OUT.0 1NWCR * -SL.OUT.0 1LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 04ES * 
05TPS * -05TE * 12TPS * -12TE * -12WS * 
~SL.OUT.04LS * SL.OUT.04RWCR • 
-SL.OUT.06LS * SL.OUT.06RWCR * 13TPS * 
13ES * 14TPS * -14TE * ~SL.OUT.334 AS * 
-332 334TE * 07TPS * SL.OUT.361 AS * 
-311 361TE*SL.OUT.460AS»~460TE 


TO 


SL.OUT.334H; 
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(334H.S_R*~SYNC) + 
^ (((SL.OUT.334H * SL.IN.334H) + 

(~SL.OUT.334H * ~SL.IN.334H)) 334H.S_R, 
» VCQR » SYNC.WAIT) 



SL.OUT.334H * SYNC • 
assign (NORMAL + SL.IN.334H + ~SL.IN.SYNC + to 334H; 

-VCQR) 



333R * SL.OUT.01NWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 04ES * 
05TPS * -05TE * 12TPS * -12TE * -12WS * 

~SL.OUT.04LS * SL.OUT.04RWCR * to SL.OUT.333H; 

~SL.OUT.06LS * SL.OUT.06NWCR * 

~SL.OUT.09LS * SL.OUT.09RWCR • 13TPS * 

14TPS * -14TE * 14ES * ~SL.OUT.332_333AS * 

~332_334TE * 07TPS * SL.OUT.361 AS * 

-311 361TE * SL.OUT.460AS * -460TE 



(333H.S__R * -SYNC) + 

(((SL.OUT.333H * SL.IN.333H) + . 
(-SL.OUT.333H • ~SL.IN.333H)) 3J.JH.b_K, 
♦ VCQR ; SYNC.WAIT) 



SL.OUT.333H * SYNC * 
(NORMAL + SL.IN.333H + -SL.IN.SYNC + to 333H; 
-VCQR) 



332R * SL.OUT.01NWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 03TPS * 
-03TE * -03WS * 04TPS * -04TE * 04ES * 
05TPS * -05TE * 12TPS * -12TE * -12WS * 
assign -SL.OUT.04LS * SL.OUT.04RWCR * to SL.OUT.332H; 

~SL.OUT.06LS * SL.OUT.06NWCR * 
~SL.OUT.09LS * SL.OUT.09NWCR * 13TPS * 
14TPS * -14TE * 14ES * ~SL.OUT.332_333AS * 
~332_334TE * 07TPS * SL.OUT.361AS * 
-311 361TE * SL.OUT.460AS * -460TE 



(332H.SJR. * -SYNC) + 
(((SL.OUT.332H * SL.IN 
(~SL.OUT.332H * ~SL.I1 
♦ VCQR ♦ SYNC.WAIT) 



assign (((SL.OUT.332H*SL.IN.332H) + 332H S R: 

(~SL.OUT.332H * ~SL.IN.332H)) 3J_*i.b_K, 



SL.OUT.332H * SYNC * 
assign (NORMAL + SL.IN.332H + ~SL.IN.SYNC + to 332H; 

-VCQR) 



331R * SL.OUT.0 1 RWCR * ~SL.OUT.01LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * 
SL.OUT.03NWCR * ~SL.OUT.03LS * 
SL.OUT.05NWCR * ~SL.OUT.05LS * 
SL.OUT.07NWCR * ~SL.OUT.07LS * 
^ SL.OUT. 1 ONWCR * ~SL.OUT.10LS * 03TPS * or olJT 

-03TE * -03WS * 04TPS * -04TE * 05TPS * M-.UU i .3J I w, 

-05TE * OSES * 06TPS * -06TE * 07TPS * 

-07TE * -07WS * 08TPS * -08TE * 1 1TPS * 

~1 1TE • 11ES * 12TPS * ~SL.OUT.331_431AS * 

~331_431_362TE * SL.OUT.362AS * 

SL.OUT.460AS * -460TE 
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ASSIGN 


(331H.S R*-SYNC) + 
(((SL.OUT.331H * SL.IN.331H) + 
(~SL.OUT.331H * ~SL.IN.331H)) 
♦ VCOR * SYNC.WAIT) 


TO 


331H.S_R; 


ASSIGN 


SL.OUT.331H*SYNC* 

(NORMAL + SL.IN.33 1H + ~SL.IN.SYNC + 

-VCOR) 


TO 


331H; 


ASSIGN 


361R * SL.OUT.04NWCR * ~SL.OUT.04LS * 
12TPS * -12TE * 12WS * SL.OUT.15TS * 
~SL.OUT.15ES * 15WS •-SL.OUT.361AS * 
-311 361TE*SL.OUT.311AS 


TO 


SL.OUT.361H; 


ASSIGN 


(361H.S R*~SYNC) + 
(((SL.OUT.361H * SL.IN.361H) + 
(~SL.OUT.361H * ~SL.IN.361H)) 
* VCOR * SYNC.WAIT) 


TO 


361H.S_R; 


ASSIGN 


SL.OUT.361H * SYNC * 

(NORMAL + SL.rN.361H + ~SL.IN.SYNC + 

-VCOR) 


TO 


361H; 


ASSIGN 


361R * -SL.OUT.04NWCR * SL.OUT.04RWCR 
* ~SL.OUT (MLS * 12TPS * -12TE * PWS * 
13TPS * 14TPS * -14TE * ~SL.OUT.06LS * 
(-14ES * SL.OUT.06NWCR * 
(SL.OUT.09RWCR + SL.OUT.09NWCR) * 
-SL.OUT.09LS * SL.OUT.332 333AS + 
SL.OUT.06RWCR * SL.OUT.334AS * -13ES) * 
~SL.OUT.361AS*~311 361TE * -332 334TE 


TO 


SL.OUT.361L; 


ASSIGN 


(361L.S R*~SYNC) + 
(((SL.OUT.361L * SL.IN.361L) + 
(~SL.OUT.361L * ~SL.IN.361L)) 
* VCOR * SYNC.WAIT) 


TO 


361L.S_R; 


ASSIGN 


SL.OUT.361L * SYNC * 

(NORMAL + SL.IN.361L + ~SL.IN.SYNC + 

-VCOR) 


TO 


361 L; 


ASSIGN 


362R * 07TPS * ~07TE * 07 WS * 08TPS * 
-08TE * ~SL.OUT.07LS * 1 1TPS * ~1 1TE * 
(SL.OUT.07NWCR * SL.OUT.10RWCR * 
-SL.OUT.10LS * 21 TPS * -SL.OUT.21ES * 
21WS * SL.OUT.331 431AS*~21TE + 
SL.OUT.07RWCR * SL.OUT.l 1NWCR * 
~SL.OUT.llLS * SL.OUT. 1 2RWCR * 
~SL.OUT.12LS * 09TPS * -09TE * 10TPS * 
-10TE * 20TS * -SL.OUT.20ES * 20WS • 
SL.OUT.432 534AS*~432 531 534TE) * 
~SL.OUT.362AS*~331 431 362TE 


TO 


SL.OUT.362H; 


ASSIGN 


(362H.S R*~SYNC) + 
(((SL.OUT.362H * SL.IN.362H) + 
(~SL.OUT.362H * ~SL.IN.362H)) 
• VCOR * SYNC.WAIT) 




^ jOzrl.o_K, 


ASSIGN 


SL.OUT.362H * SYNC * 

(NORMAL + SL.IN.362H + ~SL.IN.SYNC + 

-VCOR) 


TO 


362H; 


ASSIGN 


362R * ~SL.OUT.07LS * 1 1TPS *-l 1TE * 
08TPS * ~08TE * 07TPS * -07TE * 07WS • 
~SL.OUT.362AS*~331 431 362TE * (-11ES * 
SL.OUT. 10NWCR * -SL.OUT.10LS * 
SL.OUT.07NWCR * SL.OUT.331 431AS + 


TO 


SL.OUT.362L; j 
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-SL.OUT. 11LS * 10TPS * -10TE * 09TPS * 
-09TE * SL.OUT.07RWCR * ~432_53 1_534TE * 
(-10ES * SL.OUT. 1 2NWCR * ~SL.OUT.12LS * 
SL.OUT. 1 1NWCR * SL.OUT.432_534AS + 
-09ES * SL.OUT.1 1RWCR * -SL.OUT. 1 3 LS * 
(SL.OUT. 13RWCR + SL. OUT. 1 3NWCR * 
~SL.OUT.14LS * (SL.OUT. 14RWCR + 
SL.OUT. 14NWCR)) * 

SL.OUT.531 532 533 AS)) 



ASSIGN 



ASSIGN 



ASSIGN 



(362L.S_R*~SYNC) + 

assign (((SL.OUT.362L*SL.IN.362L) + 362LSR- 

(~SL.OUT.362L * ~SL.IN.362L)) 362L.S_R, 
» VCOR * SYNC.WAIT) 



SL.OUT.362L • SYNC * 
assign (NORMAL + SL.IN.362L + ~SL.IN.SYNC + to 362L- 

-VCOR) 



340R * SL.OUT.03NWCR * ~SL.OUT.03LS * 

16TPS * -16TE * 16WS * SL.OUT. 17TS * CT _ __ 9Am 

-SL.OUT.17ES * 17WS * -SL.OUT.340AS * T ° SL.OUT.340H; 

~312 340TE • SL.OUT.3 1 2 AS 



(340H.S_R * -SYNC) + 
(((SL.OUT.340H * SL.IN.340H) + 

(~SL.OUT.340H * ~SL.IN.340H)) 34UH.b_R, 
♦ VCOR * SYNC.WAIT) 



SL.OUT.340H * SYNC * 
assign (NORMAL + SL.IN.340H + ~SL.IN.SYNC + to 340H; 
-VCOR) 



10TPS * -10TE * 09TPS * -09TE * " 
-432_531_534TE * SL.OUT.07RWCR * -1 1TE * 
1 1TPS * 08TPS * -08TE * -SL.OUT.07LS * 
~331_431_362TE * 07TPS * -07TE * 

SL.OUT.362AS * 05ES * -07WS * 53 1H1 , 

SL.OUT.05NWCR * ~SL.OUT.05LS * 06TPS * 532H1 , 

-06TE * SL.OUT.0 1 RWCR * ~SL.OUT.01LS * TO 533H 1 , 
12TPS * 05TPS * -05TE * SL.OUT.03NWCR * 534H1 ; 

04TPS * -04TE * ~SL.OUT.03LS * 
SL.OUT.02NWCR * ~SL.OUT.02LS * -460TE * 
03TPS * -03TE * SL.OUT.460AS * -03WS * 
-SL.OUT.1 1LS 



531H1 * 531R * 09ES * SL.OUT.11RWCR * 

SL.OUT. 1 3NWCR * -SL.OUT.13LS * CT ^ TrT , 

SL.OUT.14NWCR * -SL.OUT.14LS * TO SL.OUT.531H; 

~SL.OUT.531 532 533 AS 

(531H.S_R*-SYNC)+ " 
(((SL.OUT.531H * SL.IN.53 1H) + 

(~SL.OUT.531H*~SL.IN.531H)) T0 531HS - R ' 
♦ VCOR ♦ SYNC.WAIT) 



SL.OUT.531H*SYNC* 
assign (NORMAL + SL.IN.53 1H + ~SL.IN.SYNC + to 53 1H- 
-VCOR) 



532H1 * 532R * 09ES * SL.OUT.1 1RWCR * 

SL.OUT. 1 3NWCR * ~SL.OUT.13LS * c _ w 

SL.OUT. 14RWCR * -SL.OUT. 14LS * TO SL.OUT.532H; 
-SL.OUT.531_ 532 533 AS 
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ASSIGN 


(532H.S R * -SYNC) + 
(((SL.OUT.532H * SL.IN.532H) + 
(~SL.OUT.532H * -~SL.IN.532H)) 
* VCOR * SYNC.WAIT) 


TO 


532H.S_R; 


ASSIGN 


SL.OUT.532H * SYNC * 

(NORMAL + SL.IN.532H + ~SL.IN.SYNC + 

-VCOR) 


TO 


532H; 


ASSIGN 


533H1 * 533R * 09ES * SL.OUT.l 1RWCR * 
SL.OUT. 1 3RWCR * ~SL.OUT.13LS * 
~SL.OUT.531 532 533 AS 


TO 


SL.OUT.533H; 


ASSIGN 


(533H.S R * -SYNC) + 
(((SL.OUT.533H * SL.IN.533H) + 
(-SL.OUT.533H * ~SL.IN.533H)) 
* VCOR * SYNC.WAIT) 


TO 


533H.S_R; 


ASSIGN 


SL.OUT.533H * SYNC * 

(NORMAL + SL.IN.533H + ~SL.IN.SYNC + 

-VCOR) 


TO 


533H; 


ASSIGN 


534H1 * 534R * 10ES * SL.OUT.l 1NWCR * 
SL.OUT. 1 2NWCR * ~SL.OUT.12LS * 
~SL.OUT.432 534AS 


TO 


SL.OUT.534H; 


ASSIGN 


(534H.S R * -SYNC) + . 
(((SL.OUT.534H • SL.IN.534H) + 
(~SL.OUT.534H * ~SL.IN.534H)) 
* VCOR * SYNC.WAIT) 


TO 


534H.S_R; 


ASSIGN 


SL.OUT.534H • SYNC * 

(NORMAL + SL.IN.534H + ~SL.IN.SYNC + 

-VCOR) 


TO 


534H; 


„ RED SIGNAL CONTROL 
(DEMO ONLY) 


ASSIGN 


-SL.OUT.311H 


TO 


SL.OUT.3 1 IRK; 


ASSIGN 


(311RK.S R*-SYNC) + 
(((SL.OUT.3 1 IRK * SL.IN.31 IRK) + 
(~SL.OUT.31 IRK * ~SL.IN.31 IRK)) 
* VCOR * SYNC.WAIT) 


TO 


311RK.S_R; 


ASSIGN 


SL.OUT.3 1 IRK * SYNC * 

(NORMAL + SL.IN.3 1 IRK + ~SL.IN.SYNC + 

-VCOR) 


TO 


311RK; 


ASSIGN 


-SL.OUT.3 12H 


TO 


SL.OUT.3 12RK; 


ASSIGN 


(312RK.S R*~SYNC) + 
(((SL.OUT.3 12RK * SL.IN.3 12RK) + 
(-SL.OUT.312RK • -SL.IN.3 12RK)) 
* VCOR * SYNC.WAIT) 


TO 


312RK.S_R; 


ASSIGN 


SL.OUT.3 12RK * SYNC * 

(NORMAL + SL.IN.3 12RK + ~SL.IN.SYNC + 

-VCOR) 


TO 


312RK; 


ASSIGN 


-SL.OUT.331H 


TO 


SL.OUT.331RK; 
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ASSIGN 


(331RK.S R*-SYNC) + 
(((SL.OUT.331RK * SL.IN.331RK) + 
(~SL.OUT.33 IRK * ~SL.IN.33 IRK)) 

* vrnp * QVWP M/ ATTA 
V V^v^iv o I INL.WA1 11 


TO 


331RK.S_R; 


ASSIGN 


SL.OUT.331RK * SYNC * 

(NORMAL + SL.IN.33 IRK + ~SL.IN.SYNC + 

~ V \„,KJF<.} 


TO 


33 IRK; 


ASSIGN 


~SL.OUT.332H 


TO 


SL.OUT.332RK; 


ASSIGN 


(332RK.S R*~SYNC) + 
({(SL.OUT.332RK * SL.IN.332RK) + 
(-SL.OUT.332RK * -SL.IN.332RK)) 


TO 


332RK.S_R; 


ASSIGN 


SL.OUT.332RK * SYNC * 

(NORMAL + SL.IN.332RK + ~SL.IN.SYNC + 

~VUOK) 


TO 


332RK; 


ASSIGN 


~SL.OUT.333H 


TO 


SL.OUT.333RK; 


ASSIGN 


(333RK.S R * -SYNC) + 
(((SL.OUT.333RK * SL.IN.333RK) + 
(-SL.OUT.333RK * -SL.IN.333RK)) 
* VCOR * SYNC. WAIT) 


TO 


333RK.S_R; 


ASSIGN 


SL.OUT.333RK * SYNC * 

(NORMAL + SL.IN.333RK + ~SL.IN.SYNC + 

~VC\JK) 


TO 


333RK; 


ASSIGN 


~SL.OUT.334H 


TO 


SL.OUT.334RK; \ 


ASSIGN 


(334RK.S R*~SYNC) + 
(((SL.OUT.334RK * SL.IN.334RK) + 
(-SL.OUT.334RK * -SL.IN.334RK)) 
* VCOR * SYNC. WAIT) 


TO 


334RK.S_R; 


ASSIGN 


SL.OUT.334RK * SYNC * 

(NORMAL + SL.IN.334RK + ~SL.IN.SYNC + 

~VLUK) 


TO 


334RK; 


ASSIGN 


~SL.OUT.340H 


TO 


SL.OUT.340RK; 


ASSIGN 


(340RK.S R*~SYNC) + 
(((SL.OUT.340RK * SL.IN.340RK) + 
(-SL.OUT.340RK * -SL.IN.340RK)) 
VLUR w dYNUWAlI) 


TO 


340RK.S_R; 


ASSIGN 


SL.OUT.340RK * SYNC * 

(NORMAL + SL.IN.340RK + ~SL.IN.SYNC + 

-VCOR]) 


TO 


340RK; 


ASSIGN 


~SL.OUT.361H * ~SL.OUT.361L 


TO 


SL.OUT.361RK; 


ASSIGN 


(361RK.S R * -SYNC) + 
(((SL.OUT.361RK * SL.IN.361RK) + 
(-SL.OUT.361RK * -SL.IN.361RK)) 
* VCOR * SYNC. WATT) 


TO 


361R1CS_R; 


ASSIGN 


SL.OUT.361RK * SYNC * 

(NORMAL + SL.IN.361RK + ~SL.IN.SYNC + 

-VCOR) 


TO 


361RK; 
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ASSIGN 


~SL.OUT.362H * ~SL.OUT.362L 


TO 


SL.OUT.362RK; 


ASSIGN 


(362RKS R*~SYNC) + 
(((SL.OUT.362RK * SL.IN.362RK) + 
(-SL.OUT.362RK * -SL.IN.362RK)) 
* VCUK * SYNC. WAIT) 


TO 


362RK.S_R; 


ASSIGN 


SL.OUT.362RK * SYNC * 

(NORMAL + SL.IN.362RK + ~SL.IN.SYNC + 

~VCQR) 


TO 


362RK; 


ASSIGN 


~SL.OUT.431H 


TO 


SL;0UT.431RK; 


ASSIGN 


(431RK.S R*~SYNC) + 
(((SL.OUT.431RK * SL.IN.431RK) + 
(~SL.OUT.43 IRK * ~SL.IN.43 IRK)) 
* VCOR * SYNC.WAIT) 


TO 


431RKS_R; 


ASSIGN 


SL.OUT.431RK * SYNC * 

(NORMAL + SL.IN.431RK + ~SL.IN.SYNC + 

~VCORJ 


TO 


43 IRK; 


ASSIGN 


~SL.OUT.432H 


TO 


SL.OUT.432RK; 


ASSIGN 


(432RK.S R*~SYNC) + 
(((SL.OUT.432RK * SL.IN.432RK) + 
(-SL.OUT.432RK * -SL.IN.432RK)) 
* VCOR * SYNC.WAIT) 


TO 


432RKS_R; 


ASSIGN 


SL.OUT.432RK * SYNC * 

(NORMAL + SL.IN.432RK + ~SL.IN.SYNC + 

~VCOR) 


TO 


432RK; 


ASSIGN 


~SL.OUT.460H * ~SL.OUT.460L 


TO 


SL.OUT.460RK; 


ASSIGN 


(460RK.S R*~SYNC) + 
(((SL.OUT.460RK * SL.IN.460RK) + 
(-SL.OUT.460RK * -SL.IN.460RK)) 
* VCOR * SYNC.WAIT) 


TO 


460RKS_R; 


ASSIGN 


SL.OUT.460RK * SYNC * 

(NORMAL + SL.IN.460RK + ~SL.IN.SYNC + 

-VCOR) 


TO 


460RK; 


ASSIGN 


~SL.OUT.501H 


TO 


SL.OUT.501RK; 


ASSIGN 


(501RK.S R*~SYNC) + 
(((SL.OUT.501RK * SL.IN.501RK) + 
(-SL.OUT.501RK * -SL.IN.501RK)) 

VV^UIx O I IN ^ . VV r\± 1 j 


TO 


501RK.SJI; 


ASSIGN 


SL.OUT.501RK * SYNC * 

(NORMAL + SL.IN.501RK + ~SL.IN.SYNC + 

-VCOR) 


TO 


501RK; 


ASSIGN 


~SL.OUT.512H 


TO 


SL.OUT.512RK; 


ASSIGN 


(512RKS R«~SYNC) + 
(((SL.OUT.512RK * SL.IN.512RK) + 
(-SL.OUT.512RK * -SL.IN.512RK)) 
* VCOR * SYNC.WAIT) 


TO 


512RK.S_R; 
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ASSIGN 


SL.OUT.512RK * SYNC * 

(NORMAL + SL.IN.512RK + ~SL.IN.SYNC + 

— Vl^l^Iy/ 


TO 


512RK; 


ASSIGN 


~SL.OUT.531H 


TO 


SL.OUT.531RK; 


ASSIGN 


(531RK.S R*~SYNC) + 
(((SL.OUT.531RK * SL.IN.531RK) + 
(-SL.OUT.531RK * ~SL.IN.53 IRK)) 
w VLOK oYNL.WAXI) 


TO 


531RK.S_R; 


ASSIGN 


SL.OUT.531RK * SYNC * 

(NORMAL + SL.IN.53 IRK + ~SL.IN.SYNC + 

— VLUR) 


TO 


53 IRK; 


ASSIGN 


~SL.OUT.532H 


TO 


SL.OUT.532RK; 


ASSIGN 


(532RK.S R*~SYNC) + 
(((SL.OUT.532RK * SL.IN.532RK) + 
(-SL.OUT.532RK * -SL.IN.532RK)) 
* VCOR * SYNC. WATT) 


TO 


532RKS_R; 


ASSIGN 


SL.OUT.532RK * SYNC * 

(NORMAL + SL.IN.532RK + -SLIN.SYNC + 

~VCOR) 


TO 


532RK; 


ASSIGN 


~SL.OUT.533H 


TO 


SL.OUT.533RK; 


ASSIGN 


(533RK.S R*~SYNC) + 
(((SL.OUT.533RK * SL.IN.533RK) + 
(-SL.OUT.533RK * -SL.IN.533RK)) 
* VCOR * SYNCWATT) 


TO 


533RK.S_R; 


ASSIGN 


SL.OUT.533RK * SYNC * 

(NORMAL + SL.IN.533RK + ~SL.DST.SYNC + 

~VCOR) 


TO 


533RK; 


ASSIGN 


~SL.OUT.534H 


TO 


SL.OUT.534RK; 


ASSIGN 


(534RK.S R*~SYNC) + 
(((SL.OUT.534RK * SL.IN.534RK) + 
(-SL.OUT.534RK * -SL.IN.534RK)) 
* VCOR * SYNCWATT) 


TO 


534RK.S_R; 


ASSIGN 


SL.OUT.534RK • SYNC * 

(NORMAL + SL.IN.534RK + ~SL.IN.SYNC + 

—vvA-JKj 


TO 


534RK; 


ASSIGN 


~SL.OUT.540H 


TO 


SL.OUT.540RK; 


ASSIGN 


(540RKS R * -SYNC) + 
(((SL.OUT.540RK * SL.IN.540RK) + 
(-SL.OUT.540RK * -SL.IN.540RK)) 
* VCOR * SYNCWATT) 


TO 


540RKS_R; ! 


ASSIGN 


SL.OUT.540RK • SYNC * 

(NORMAL + SL.IN.540RK + -SLIN.SYNC + 

-VCOR) 


TO 


540RK; 


ASSIGN 


~SL.OUT.611H 


TO 


SL.OUT.611RK; 
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ASSIGN 


(611RK.S R*-SYNC) + 
(((SL.OUT.61 IRK * SL.IN.61 IRK) + 
(-SL.OUT.61 IRK * -SL.IN.61 IRK)) 
* VPOR * ^Y>JP WATT* 


TO 


6URK.SJI; 


ASSIGN 


SL.OUT.611RK*SYNC* 

(NORMAL + SL.IN.61 IRK + ~~SL.IN.SYNC + 

-VCOR) 


TO 


611RK; 


ASSIGN 


-SL.OUT.612H 


TO 


SL.OUT.612RK; 


ASSIGN 


(612RK.S R * -SYNC) + 
(((SL.OUT.612RK * SL.IN.612RK) + 
(-SL.OUT.612RK * -SL.IN.61 2RK)) 
* VCOR * SYNC.WAIT) 


TO 


612RK.S_R; 


ASSIGN 


SL.OUT.612RK * SYNC * 

(NORMAL + SL.IN.612RK + -SL.IN.SYNC + 

-VCOR) 


TO 


612RK; 



BITS TRANSFERRED FROM 
NON VITAL PROCESSOR 



ASSIGN 


(31 1R.NNV * N.NV.HEALTH) + (311R.SNV * 
-N.NV.HEALTH) 


TO 


11 IP* 


ASSIGN 


(312R.NNV * N.NV.HEALTH) + (312R.SNV * 
-N.NV.HEALTH) 


TO 


312R; 


ASSIGN 


(331R.NNV * N.NV.HEALTH) + (331R.SNV * 
-N.NV.HEALTH) 


TO 


33 1R; 


ASSIGN 


(332R.NNV * N.NV.HEALTH) + (332R.SNV * 
-N.NV.HEALTH) 


TO 


332R; 


ASSIGN 


(333R.NNV * N.NV.HEALTH) + (333R.SNV * 
-N.NV.HEALTH) 


TO 


333R; 


ASSIGN 


(334R.NNV * N.NV.HEALTH) + (334R.SNV * 
-N.NV.HEALTH) 


TO 


334R; 


ASSIGN 


(340R.NNV * N.NV.HEALTH) + (340R.SNV * 
-N.NV.HEALTH) 


TO 


340R; 


ASSIGN 


(361R.NNV * N.NV.HEALTH) + (361R.SNV * 
-N.NV.HEALTH) 


TO 


36 1R; 


ASSIGN 


(362R.NNV * N.NV.HEALTH) + (362R.SNV * 
-N.NV.HEALTH) 


TO 


362R; 


ASSIGN 


(431R.NNV * N.NV.HEALTH) + (431R.SNV * 
-N.NV.HEALTH) 


TO 


43 1R; 


ASSIGN 


(432R.NNV * N.NV.HEALTH) + (432R.SNV * 
-N.NV.HEALTH) 


TO 


432R; 


ASSIGN 


(460R.NNV * N.NV.HEALTH) + (460R.SNV * 
-N.NV.HEALTH) 


TO 


460R; 


ASSIGN 


(501R.NNV • N.NV.HEALTH) + (501R.SNV * 
-N.NV.HEALTH) 


TO 


50 1R; 
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ASSIGN 


(512R.NNV * N.NV.HEALTH) + (512R.SNV * 
-N.NV.HEALTH) 


TO 


512R; 


ASSIGN 


(531R.NNV * N.NV.HEALTH) + (531R.SNV * 
-N.NV.HEALTH) 


TO 


53 1R; 


ASSIGN 


(532R.NNV * N.NV.HEALTH) + (532R.SNV * 
-N.NV.HEALTH) 


TO 


532R; 


ASSIGN 


(533R.NNV * N.NV.HEALTH) + (533R.SNV * 
-N.NV.HEALTH) 


TO 


533R; 


ASSIGN 


(534R.NNV * N.NV.HEALTH) + (534R.SNV * 
-N.NV.HEALTH) 


TO 


534R; ! 


ASSIGN 


(540R.NNV * N.NV.HEALTH) + (540R.SNV * 
-N.NV.HEALTH) 


TO 


540R; 


ASSIGN 


(61 1R.NNV * N.NV.HEALTH) + (61 1R.SNV * 
-N.NV.HEALTH) 


TO 


611R; 


ASSIGN 


(612R.NNV * N.NV.HEALTH) + (612R.SNV * 
-N.NV.HEALTH) 


TO 


612R; 


ASSIGN 


(01NLP.NNV * N.NV.HEALTH) + (01NLP.SNV 
* -N.NV.HEALTH) 


TO 


01NLP; 


ASSIGN 


(01RLP.NNV * N.NV.HEALTH) + (01RLP.SNV 
* -N.NV.HEALTH) 


TO 


01RLP; 


ASSIGN 


(02NLP.NNV * N.NV.HEALTH) + (02NLP.SNV 
* -N.NV.HEALTH) 


TO 


02NLP; 


ASSIGN 


(02RLP.NNV * N.NV.HEALTH) + (02RLP.SNV 
* -N.NV.HEALTH) 


TO 


02RLP; 


ASSIGN 


(03NLP.NNV * N.NV.HEALTH) + (03NLP.SNV 
* -N.NV.HEALTH) 


TO 


03NLP; 


ASSIGN 


(03RLP.NNV * N.NV.HEALTH) + (03RLP.SNV 
♦ -N.NV.HEALTH) 


TO 


03RLP; 


ASSIGN 


(04NLP.NNV * N.NV.HEALTH) + (04NLP.SNV 
* -N.NV.HEALTH) 


TO 


04NLP; 


ASSIGN 


(04RLP.NNV * N.NV.HEALTH) + (04RLP.SNV 
* -N.NV.HEALTH) 


TO 


04RLP; 


ASSIGN 


(05NLP.NNV * N.NV.HEALTH) + (05NLP.SNV 
* -N.NV.HEALTH) 


TO 


05NLP; 


ASSIGN 


(05RLP.NNV * N.NV.HEALTH) + (05RLP.SNV 
* -N.NV.HEALTH) 


TO 


05RLP; 


ASSIGN 


(06NLP.NNV * N.NV.HEALTH) + (06NLP.SNV 
* -N.NV.HEALTH) 


TO 


06NLP; 


ASSIGN 


(06RLP.NNV * N.NV.HEALTH) + (06RLP.SNV 
♦ -N.NV.HEALTH) 


TO 


06RLP; 


ASSIGN 


(07NLP.NNV * N.NV.HEALTH) + (07NLP.SNV 
* -N.NV.HEALTH) 


TO 


07NLP; 
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ASSIGN 


(07RLP.NNV * N.NV.HEALTH) + (07RLP.SNV 
* -N.NV.HEALTH) 


TO 


07RLP; 


ASSIGN 


(08NLP.NNV * N.NV.HEALTH) + (08NLP.SNV 
* -N.NV.HEALTH) 


TO 


08NLP; 


ASSIGN 


(08RLP.NNV * N.NV.HEALTH) + (08RLP.SNV 
* -N.NV.HEALTH) 


TO 


08RLP; 


ASSIGN 


(09NLP.NNV * N.NV.HEALTH) + (09NLP.SNV 
* -N.NV.HEALTH) 


TO 


09NLP; 


ASSIGN 


(09RLP.NNV * N.NV.HEALTH) + (09RLP.SNV 
* -N.NV.HEALTH) 


TO 


09RLP; 


ASSIGN 


(10NLP.NNV * N.NV.HEALTH) + (10NLP.SNV 
* -N.NV.HEALTH) 


TO 


10NLP; 


ASSIGN 


(10RLP.NNV * N.NV.HEALTH) + (10RLP.SNV 
* -N.NV.HEALTH) 


TO 


10RLP; 


ASSIGN 


(1 1NLP.NNV * N.NV.HEALTH) + (1 1NLP.SNV 
* -N.NV.HEALTH) 


TO 


11NLP; 


ASSIGN 


(1 1RLP.NNV * N.NV.HEALTH) + (1 1RLP.SNV 
* -N.NV.HEALTH) 


TO 


11RLP; 


ASSIGN 


(12NLP.NNV * N.NV.HEALTH) + (12NLP.SNV 
* -N.NV.HEALTH) 


TO 


12NLP; 


ASSIGN 


(12RLP.NNV * N.NV.HEALTH) + (12RLP.SNV 
* -N.NV.HEALTH) 


TO 


12RLP; 


ASSIGN 


(13NLP.NNV * N.NV.HEALTH) + (13NLP.SNV 
* -N.NV.HEALTH) 


TO 


13NLP; 


ASSIGN 


(13RLP.NNV * N.NV.HEALTH) + (13RLP.SNV 
* -N.NV.HEALTH) 


TO 


13RLP; 


ASSIGN 


(14NLP.NNV * N.NV.HEALTH) + (14NLP.SNV 
* -N.NV.HEALTH) 


TO 


14NLP; 


ASSIGN 


(14RLP.NNV * N.NV.HEALTH) + (14RLP.SNV 
* -N.NV.HEALTH) 


TO 


14RLP; 



BITS TRANSFERRED TO NON 
VITAL PROCESSOR 



" SWITCH CORRESPONDENCE 



NV.ASSIGN 


01NWCR*SYNC 


TO 


01NWCR.NNV, 
01NWCR.SNV; 


NV ASSIGN 


01RWCR*SYNC 


TO 


01RWCR.NNV, 
01RWCR.SNV; 


NV .ASSIGN 


02NWCR * SYNC 


TO 


02NWCR.NNV, 
02NWCR.SNV; 
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NV .ASSIGN 


02RWCR * SYNC 


TO 


02RWCR.NNV, 
02RWCR.SNV; 


NV ASSIGN 


03NWCR * SYNC 


TO 


03NWCR.NNV, 
03NWCR.SNV; 


NV. ASSIGN 


03R WCR * SYNC 


TO 


03RWCR.NNV, 
03RWCR.SNV; 


NV ASSIGN 


04NWCR * SYNC 


TO 


04NWCR.NNV, 
04NWCR.SNV; 


NV ASSIGN 


04RWCR * SYNC 


TO 


04RWCR.NNV, 
04RWCR.SNV; 


NV ASSIGN 


05NWCR * SYNC 


TO 


05NWCR.NNV, 
05NWCR.SNV; 


NV ASSIGN 


05RWCR * SYNC 


TO 


05RWCR.NNV, 
05RWCR.SNV; 


NV ASSIGN 


06NWCR * SYNC 


TO 


06NWCR.NNV, 
06NWCR.SNV; 


NV.ASSICN 


06RWCR * SYNC 


TO 


06RWCR.NNV, 
06RWCR.SNV; 


NV ASSIGN 


07NWCR*SYNC 


TO 


07NWCR.NNV, 
07NWCR.SNV; 


NV ASSIGN 


07R WCR » SYNC 


TO 


07RWCR.NNV, 
07RWCR.SNV; 


NV ASSIGN 


08NWCR * SYNC 


TO 


08NWCR.NNV, 
08NWCR.SNV; 


NV ASSIGN 


08RWCR • SYNC 


TO 


08RWCR.NNV, 
08RWCR.SNV; 


NV ASSIGN 


09NWCR * SYNC 


TO 


09NWCR.NNV, 
09NWCR.SNV; 


NV ASSIGN 


09RWCR * SYNC 


TO 


09RWCR.NNV, 
09RWCR.SNV; 


NV ASSIGN 


10NWCR * SYNC 


TO 


10NWCR.NNV, 
10NWCR.SNV; 


NV ASSIGN 


10RWCR * SYNC 


TO 


10RWCR.NNV, 
10RWCR.SNV; 


NV ASSIGN 


11NWCR*SYNC 


TO 


11NWCR.NNV, 
11NWCR.SNV; 


NV ASSIGN 


11RWCR*SYNC 


TO 


1 1RWCR.NNV, 
11RWCR.SNV; 


NV ASSIGN 


12NWCR*SYNC 


TO 


12NWCR.NNV, 
12NWCR.SNV; 


NV ASSIGN 


12RWCR * SYNC 


TO 


12RWCR.NNV, 
12RWCR.SNV; 
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NV ASSIGN 


13NWCR*SYNC 


TO 


13NWCR.NNV, 
13NWCR.SNV; 


NV .ASSIGN 


13RWCR*SYNC 


TO 


13RWCR.NNV, 
13RWCR.SNV; 


NV ASSIGN 


14NWCR * SYNC 


TO 


14NWCR.NNV, 
14NWCR.SNV; 


NV ASSIGN 


14RWCR * SYNC 


TO 


14RWCR.NNV, 
14RWCR.SNV; 


" LOCK STICKS 






NV ASSIGN 


OILS* SYNC 


TO 


01LS.NNV, 
01LS.SNV; 


NV ASSIGN 


02LS * SYNC 


TO 


02LS.NNV, 
02LS.SNV; 


NV ASSIGN 


03LS * SYNC 


TO 


03LS.NNV, 
03LS.SNV; 


NV ASSIGN 


04LS * SYNC 


TO 


04LS.NNV, 
04LS.SNV; 


NV ASSIGN 


05LS * SYNC 


TO 


05LS.NNV, 
05LS.SNV; 


NV ASSIGN 


06LS * SYNC 


TO 


06LS.NNV, 
06LS.SNV; 


NV ASSIGN 


07LS • SYNC 


TO 


07LS.NNV, 
07LS.SNV; 


NV ASSIGN 


08LS * SYNC 


TO 


08LS.NNV, 
08LS.SNV; 


NV ASSIGN 


09LS * SYNC 


TO 


09LS.NNV, 
09LS.SNV; 


NV ASSIGN 


10LS * SYNC 


TO 


10LS.NNV, 
10LS.SNV; 


NV ASSIGN 


11LS*SYNC 


TO 


11LS.NNV, 
11LS.SNV; 


NV ASSIGN 


12LS*SYNC 


TO 


12LS.NNV, 
12LS.SNV; 


NV ASSIGN 


13LS * SYNC 


TO 


13LS.NNV, 
13LS.SNV; 


NV ASSIGN 


14LS * SYNC 


TO 


14LS.NNV, 
14LS.SNV; 
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* TRACK REPEATER STICKS 



NV .ASSIGN 


01TPS * SYNC 


TO 


01TPS.NNV, 
01TPS.SNV; 


NV ASSIGN 


02TPS * SYNC 


TO 


02TPS.NNV, 
02TPS.SNV; 


NV ASSIGN 


03TPS * SYNC 


TO 


03TPS.NNV, 
03TPS.SNV; 


NV ASSIGN 


04TPS * SYNC 


TO 


04TPS.NNV, 
04TPS.SNV; 


NV ASSIGN 


05TPS * SYNC 


TO 


05TPS.NNV, 
05TPS.SNV; 


NV ASSIGN 


06TPS * SYNC 

\J\J 1 I O OX 1~ 


TO 


06TPS.NNV, 
06TPS.SNV; 


NV ASSIGN 


07TPS * SYNC 

v / 11 J OX llW 


TO 


07TPS.NNV, 
07TPS.SNV; 


NV ASSIGN 


08TPS * SYNC 

V/O X X O OX 1 'I V-/ 


TO 


08TPS.NNV, 
08TPS.SNV; 


NV ASSIGN 


09TPS * SYNC 


TO 


09TPS.NNV, 
09TPS.SNV; 


NV ASSIGN 


10TPS * SYNC 


TO 


10TPS.NNV, 
10TPS.SNV; 


NV ASSIGN 


1 1TPS * SYNC 


TO 


11TPS.NNV, 
11TPS.SNV; 


NV ASSIGN 


12TPS * SYNC 


TO 


12TPS NNV 
12TPS.SNV; 


NV ASSIGN 


13TPS * SYNC 


TO 


13TPS.NNV, 
13TPS.SNV; 


NV ASSIGN 


14TPS * SYNC 


TO 


14TPS.NNV, 
14TPS.SNV; 


NV ASSIGN 


15TPS * SYNC 


TO 


15TPS.NNV, 
15TPS.SNV; 


NV ASSIGN 


16TPS * SYNC 


TO 


16TPS.NNV, 
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16TPS.SNV; 


NV ASSIGN 


17TPS • SYNC 




TO 


17TPS.NNV, 
17TPS.SNV; 


NV ASSIGN 


20TPS ♦ SYNC 




TO 


20TPS.NNV, 
20TPS.SNV; 


NV ASSIGN 


21TPS * SYNC 




TO 


21TPS.NNV, 
21TPS.SNV; 


NV ASSIGN 


26TPS * SYNC 




TO 


26TPS.NNV, 
26TPS.SNV; 


NV ASSIGN 


35TPS * SYNC 




TO 


35TPS.NNV, 
35TPS.SNV; 


" DIRECTIONAL ROUTE STICKS 


•/ 






NV ASSIGN 


01ES * SYNC 




TO 


01ES.NNV, 
01ES.SNV; 


NV ASSIGN 


01WS * SYNC 




TO 


01WS.NNV, 
01WS.SNV; 


NV ASSIGN 


02ES * SYNC 




TO 


02ES.NNV, 
02ES.SNV; 


NV ASSIGN 


02WS * SYNC 




TO 


02WS.NNV, 
02WS.SNV; 


NV ASSIGN 


03ES * SYNC 




TO 


03ES.NNV, 
03ES.SNV; 


NV ASSIGN 


03WS * SYNC 




TO 


03WS.NNV, 
03WS.SNV; 


NV ASSIGN 


04ES * SYNC 




TO 


04ES.NNV, 
04ES.SNV; 


NV ASSIGN 


04WS * SYNC 




TO 


04WS.NNV, 
04WS.SNV; 


NV ASSIGN 


05ES * SYNC 




TO 


05ES.NNV, 
05ES.SNV; 


NV ASSIGN 


05WS * SYNC 




TO 


05WS.NNV, 
05WS.SNV; 


NV ASSIGN 


06ES * SYNC 




TO 


06ES.NNV, 
06ES.SNV; 


NV ASSIGN 


06WS * SYNC 




TO 


06WS.NNV, 
06WS.SNV; 
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NV ASSIGN 


07ES * SYNC 


TO 


07ES.NNV, 
07ES.SNV; 


NV ASSIGN 


07WS * SYNC 


TO 


07WS.NNV, 
07WS.SNV; 


NV ASSIGN 


08ES * SYNC 


TO 


08ES.NNV, 
08ES.SNV; 


NV ASSIGN 


08WS * SYNC 


TO 


08WS.NNV, 
08WS.SNV; 


NV ASSIGN 


09ES * SYNC 


TO 


09ES.NNV, 
09ES.SNV; 


NV ASSIGN 


09WS * SYNC 


TO 


09WS.NNV, 
09WS.SNV; 


NV ASSIGN 


10ES * SYNC 


TO 


10ES.NNV, 
10ES.SNV; 


NV ASSIGN 


10WS * SYNC 


TO 


10WS.NNV, 
10WS.SNV; 


NV ASSIGN 


11ES*SYNC 


TO 


11ES.NNV, 
11ES.SNV; 


NV ASSIGN 


11WS*SYNC 


TO 


1 1WS.NNV, 
11WS.SNV; 


NV ASSIGN 


12ES * SYNC 


TO 


12ES.NNV, 
12ES.SNV; 


NV ASSIGN 


12WS * SYNC 


TO 


12WS.NNV, 
12WS.SNV; 


NV ASSIGN 


13ES * SYNC 


TO 


13ES.NNV, 
13ES.SNV; 


NV ASSIGN 


13WS * SYNC 


TO 


13WS.NNV, 
13WS.SNV; 


NV ASSIGN 


14ES * SYNC 


TO 


14ES.NNV, 
14ES.SNV; 


NV ASSIGN 


14WS * SYNC 


TO 


14WS.NNV, 
14WS.SNV; 


NV ASSIGN 


15ES • SYNC 


TO 


15ES.NNV, 
15ES.SNV; 


NV ASSIGN 


15WS * SYNC 


TO 


15WS.NNV, 
15WS.SNV; 


NV ASSIGN 


16ES * SYNC 


TO 


16ES.NNV, 
16ES.SNV; 


NV ASSIGN 


16WS*SYNC 


TO 


16WS.NNV, 
16WS.SNV; 


NV ASSIGN 


17ES * SYNC 


TO 


17ES.NNV, 
17ES.SNV; 
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NV .ASSIGN 


17WS * SYNC 


TO 


17WS.NNV, 
17WS.SNV; 


NV ASSIGN 


20ES * SYNC 


TO 


20ES.NNV, 
20ES.SNV; 


NV ASSIGN 


20WS * SYNC 


TO 


20WS.NNV, 
20WS.SNV; 


NV ASSIGN 


21ES * SYNC 


TO 


21ES.NNV, 
21ES.SNV; 


NV ASSIGN 


21 WS * SYNC 


TO 


21WS.NNV, 
21WS.SNV; 


>• SIGNAL CONTROL 






NV ASSIGN 


311H*SYNC 


TO 


311H.NNV, 
311H.SNV; 


NV ASSIGN 


312H *SYNC 


TO 


312H.NNV, 
312H.SNV; 


NV ASSIGN 


331H*SYNC 


TO 


331H.NNV, 
331H.SNV; 


NV ASSIGN 


332H * SYNC 


TO 


332H.NNV, 
332H.SNV; 


NV ASSIGN 


333H * SYNC 


TO 


333H.NNV, 
333H.SNV; 


NV ASSIGN 


334H * SYNC 


TO 


334H.NNV, 
334H.SNV; 


NV ASSIGN 


340H * SYNC 


TO 


340H.NNV, 
340H.SNV; 


NV ASSIGN 


361H * SYNC 


TO 


361RNNV, 
361H.SNV; 


NV ASSIGN 


361L*SYNC 


TO 


361L.NNV, 
361L.SNV; 


NV ASSIGN 


362H * SYNC 


TO 


362H.NNV, 
362H.SNV; 


NV ASSIGN 


362L * SYNC 


TO 


362L.NNV, 
362L.SNV; 


NV ASSIGN 


431H*SYNC 


TO 


431H.NNV, 
431H.SNV; 


NV ASSIGN 


432H * SYNC 


TO 


432H.NNV, 
432H.SNV; 


NV ASSIGN 


460H * SYNC 


TO 


460H.NNV, 
460H.SNV; 


NV ASSIGN 


460L * SYNC 


TO 


460L.NNV, 
460L.SNV; 
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NV .ASSIGN 


501H * SYNC 


TO 


501H.NNV, 




CA1XJ CXT\/. 


NV.ASSIGN 


512H * SYNC 


TO 


512H.NNV, 




< i cxr\/. 


NV.ASSIGN 


531H*SYNC 


TO 


531H.NNV, 






<1 1 u cxr\/» 
lri.bNV; 


NV ASSIGN 


532H * SYNC 


TO 


532H.NNV, 




J32H.SNV; 


NV ASSIGN 


533H * SYNC 


TO 


533H.NNV, 




533H.SNV; 


NV.ASSIGN 


534H * SYNC 


TO 


534H.NNV, 




534H.SNV; 


NV ASSIGN 


540H * SYNC 


TO 


540H.NNV, 




540H.SNV; 


NV.ASSIGN 


611H*SYNC 


TO 


611H.NNV, 






611H.SNV; 


NV ASSIGN 


612H * SYNC 


TO 


612H.NNV, 




612H.SNV; 



END LOGIC 



END PROGRAM 
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Example 8 
A ppendix C 



MICROLOKJI PROGRAM; 

INTERFACE 

LOCAL 



BOARD: VO SLOT J15 



ADJUSTABLE ENABLE: 1 

TYPE: OUT16 



OUTPUT: 



^ Only SYNC.OUT, OUT.02, OUT.H.03, and OUT.L.04 simulate true outputs. The remaining 
bits are only used to give an indication on the output board for testing purposes. 



SYNC.OUT, OUT.02, OUT.H.03, OUT.L.04, 

SPARE, SPARE, OUT.SYNC.WAIT.07, OUT.SYNC.08, 

out.health.watt.de OUT.HEALTH.WAIT. 10 SPARE, OUT.OUT.L.04.12 

LAY.09, 

OUT.IN.L.04.13, OUT.OUT.RESET.14, OUT.IN.RESET.15, OUT.COMALT. 1 6 



BOARD: VI_SLOT_J13 



ADJUSTABLE ENABLE: l 

TYPE: IN16 



INPUT: 



In the Normal unit, NORMAL (bit 16) is energized from a constant source. It must be high 
f* in the Normal unit and low in the Standby unit SYNC.IN is from the SYNC.OUT of the 
other unit 



SYNC.IN, 
VCOR, 
SPARE, 
SPARE, 



IN.02, 
SPARE, 
SPARE, 
SPARE, 



IN.03, 
SPARE, 
SPARE, 
SPARE, 



IN.04, 
SPARE, 
SPARE, 
NORMAL; 



COMM 



| /* Two COM ports are used so that the same software can be used in both units. 
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LINK: HOT_MASTER 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK.MASTER 


ADJUSTABLE 


POINT.POINT: 


i; 


ADJUSTABLE 


PORT: 


i; 


ADJUSTABLE 


BAUD: 


19200; 


ADJUSTABLE 


STOPBITS: 


i; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT: 


3:SEC; 


ADJUSTABLE 


POLLING.INTERVAL: 


50:MSEC; 


ADJUSTABLE 


MASTER.TIMEOUT: 


100:MSEC; 



ADDRESS: 1 






ADJUSTABLE ENABLE: 1 



OUTPUT: 



SL.OUT.02, SL.OUT.03, and SL.OUT.04 represent all output bits. If the Microtek had two 
r 16 bit Vital Output Boards (and all bits were used) then there would be 32 bits listed. 
SL.OUT.HEALTH, SL.OUT.RESET, and SL.OUT.SYNC are the only extra bits required 
for Hot Standby operation. 

SL.OUT.02, SL.OUT.H.03, SL.OUT.L.04, 

SL.OUT.HEALTH, SL.OUT.RESET, SL.OUT.SYNC; 



LINK: HOT SLAVE 



ADJUSTABLE 


ENABLE: 


1 




PROTOCOL: 


MICROLOK.SLAVE 


ADJUSTABLE 


POINT.POINT: 


0; 


ADJUSTABLE 


PORT: 


2; 


ADJUSTABLE 


BAUD: 


19200; 


ADJUSTABLE 


STOPBITS: 


i; 


ADJUSTABLE 


PARITY: 


NONE; 


ADJUSTABLE 


KEY.ON.DELAY: 


12; 


ADJUSTABLE 


KEY.OFF.DELAY: 


12; 


ADJUSTABLE 


STALE.DATA.TIMEOUT: 


3:SEC; 



ADDRESS: 1 

ADJUSTABLE ENABLE: 1 
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INPUT: 



SL.IN.02, SL.IN.03, and SL.IN.04 represent all input bits from the other unit. If the 
/m Microlok had two 1 6 bit Vital Output Boards (and all bits were used) then there would be 32 
bits listed. SL.IN.HEALTH, SL.IN.RESET, and SL.IN.SYNC are the only extra bits 
required for Hot Standby operation. 



SL.IN.02, 



SL.IN.H.03, 



SL.IN.HEALTH, SL.IN.RESET, 

BOOLEAN BITS 



SL.IN.L.04, 
SL.IN.SYNC; 



SYS.RESET, 

OUT.RESET.02, 

SYNC, 

OUT.02.SYNC, 

DEFAULT.NORMA 
L.SYNC, 

QUICK.HEALTH.ST 
ART, 

SL.IN.HEALTH.0, 

HEALTH.WAIT.DE 
LAY, 

COMALT, 

SL.IN.H.03.D, 

TIMER BITS 



GROUP.0 1 .RESET, 
OUT.H.RESET.03, 
SYNC.WAIT, 
OUT.H.03.SYNC, 



QUICK.HEALTH, 

SL.IN.HEALTH. 1, 
HEALTH. WATT, 



SL.IN.L.04.D; 



GROUP.02.RESET, GROUP.03.V.RESET 
OTJT.L.RESET.04, 

STAND. ALONE. SYNC. D ST AND. ALONE. SY 

ELAY, NC> 

OUT.L.04.SYNC, 



IN.HEALTH, 



SL.OUT.RESET is sent from the Normal unit to the Standby unit when the Normal unit 
determines there is a disagreement in bit states. It is delayed to allow the Standby unit time 
to synchronize. The exact setting for this bit is based on the needs of each application. It 
should be as short as possible without effecting reliability. 



SL.OUT.RESET: 



I SET = 3:SEC~ 



CLEAR = 0:SEC; 



SYS.RESET is an internal bit that RESETS the Standby unit if it is out of synchronization 
with the online Normal unit. It is slightly delayed to insure that the Standby unit does not 
falsely reset The exact setting for this bit is based on the needs of each application. It should 
be as short as possible without effecting reliability. 



| SYS.RESEfT 



| SET = 3:SEC~ 



1 CLEAR = 0:SEC; 



1 
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The GROUP.RESET bits represent groups of individual bit resets. They are slightly delayed 
to insure that the Standby unit does not reset falsely. GROUP.03.V.RESET contains bits that 
are "more vital" such as Switch Locking or Route Locking, therefore they are given a 
shorter reset time. The exact setting for these bits is based on the needs of each applicatioa 
They should be as short as possible without effecting reliability. 



GROUP.01. RESET: 


SET=3:SEC 


CLEAR = 0:SEC; 


GROUP.02.RESET: 


SET=3:SEC 


CLEAR = 0:SEC: 


GROUP.03.V.RESET: 


SET- 1:SEC 


CLEAR = 0:SEC; 



HEALTH.WAIT.DELAY is an internal bit that allows the Standby unit to maintain its 
outputs while the Normal unit is brought online. It fills in the gap between the time the 
Normal's VCOR picks and communication between the pair is established. It is set for 20 
seconds because it takes approximately 15 seconds for a unit to establish serial 
communication after the VCOR is picked. 



HEALTH.WAIT.DELAY: | SET = 0:SEC | CLEAR = 20:SEC; 




! ^ HEALTH. WATT shortens the effect of HEALTH.WAIT.DELAY to 1 second after serial 
communication is established. HEALTH.WAJT is used in all output bit assign statements. 

1 HEALTH. WAIT: | SET = 0:SEC | CLEAR - 1 :SEC; 

I r SL.OUT.HEALTH is the toggling health bit sent to the other unit. 



ADJUSTABLE SL.OUT.HEALTH: SET - 1 :SEC CLEAR - 1 :SEC; 



HEALTH.WAJT shortens the effect of HEALTH.WAIT.DELAY to 1 second after serial ^1 
communication is established. HEALTH.WAJT is used in all output bit assign statements. *' \ 



ADJUSTABLE 


IN.HEALTH: 


SET- 


4:SEC 


CLEAR- 


1:SEC; 


ADJUSTABLE 


SL.IN.HEALTH.0: 


SET = 


0:SEC 


CLEAR = 


2:SEC; 


ADJUSTABLE 


SL.IN.HEALTH. 1 : 


SET- 


0:SEC 


CLEAR- 


2:SEC; 




r HEALTH. WAIT 


shortens the effect of HEALTH.WAIT.DELAY to 


1 second after serial 


communication is 


established. HEALTH. WAIT is used in all output 


bit assign statements. 




ADJUSTABLE 


QUICK. HEALTH.ST 


SET- 


0:SEC 


CLEAR = 


20:SEC; 


ADJUSTABLE 


QUICK.HEALTH: 


SET = 


0:SEC 


CLEAR- 


1:SEC; 



n STAND.ALONE.SYNC.DELAY is a slow set bit that allows the unit to stabilize before 
VCOR is referenced for SYNC. 




•/ 



stand.alone.sync.de 


SET - 1:SEC 


CLEAR = 0:SEC; 


LAY: 





SYNC.WAIT is a slow set internal bit that allows serial communication to stabilize after the 
unit is powered up before synchronization is verified. It should always be set for 5 seconds 
or longer. 
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SL.IN.H.03.D and SL.IN.L.04.D are test bits used to simulate the delay in serial 
communications between the units. 



SL.IN.H.03.D: 


SET= 1:SEC 


CLEAR = 0:SEC; 


SL.IN.L.04.D: 


SET=1:SEC 


CLEAR = 0:SEC; 



CONSTANTS BOOLEAN 



ONE - 1; 

ZERO - 0; 



CONFIGURATION 
SYSTEM 



ADJUSTABLE 


DEBUG PORT ADDRESS: 


l; 


ADJUSTABLE 


DEBUG PORT BAUDRATE: 


9600; 


ADJUSTABLE 


LOGIC TIMEOUT: 


2:SEC; 


ADJUSTABLE 


DELAY RESET: 


3:SEC; 



LOGIC BEGIN 



" UTILITY BITS 



ASSIGN 


ONE 


TO 


CPS.ENABLE; 


ASSIGN 


ONE 


TO 


STAND.ALONE.SYNC.DELAY; 


ASSIGN 


ONE 


TO 


SL.OUT.HEALTH; 


ASSIGN 


SYS.RESET 


TO 


RESET; 



" RESET BITS 



SYS.RESET is a slow set bit that only functions in the Standby unit 
The bits in the assign statement function as follows: 

• -NORMAL insures that only the Standby unit can be RESET. 

• VCOR insures that the unit will only RESET if the Normal unit is online. 

• SL. IN. RESET comes from the Normal unit and forces the Standby unit to RESET. 

• -SL.IN.HEALTH insures the Standby unit will RESET itself if serial communication is *' 
lost between the units. 

• -HEALTH. WATT insures the Standby unit will not RESET itself before serial 
communication is established when the Normal unit is coming online. 
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• SL.IN.SYNC insures that the Standby unit will only RESET itself if the Normal unit is 
in sync. 

• -SYNC insures that the Standby unit will RESET itself if both units are powered up 
simultaneously and do not achieve synchronization. This permits die Normal unit to 
take control. 

• SYNC.WAIT delays the RESET until the Standby unit has an opportunity to verify 
synchronization with the Normal unit 

• GROUP.01.RESET, GROUP.02.RESET, and GROUP.03.V.RESET are groups of 
individual reset bits. 



-NORMAL * VCOR * SYNC * SYNC. IN * 

(SL.IN.RESET + HN.HEALTH * SL.IN.SYNC * 
assign -QUICK. HEALTH) * to SYS.RESET; 

(GROUP.01 .RESET + GROUP.02.RESET + 
GROUP.03.V.RESET)) 



SL.OUT.RESET is a slow set bit that is sent from the Normal unit to the Standby unit when 
any output bit is out of sync. It is primarily controlled by the GROUP.RESET bits, however, 
the SYNC bit is also required so that the Normal unit cannot reset the Standby unit if the 
Normal is being powered up and cannot achieve synchronization with the Standby. 



(NORMAL * SYNC) * -DST.HEALTH * 
assign (GROUP.0 1 .RESET + GROUP.02.RESET + to SL.OUT.RESET; 
GROUP.03.V.RESET) 



GROUP.0 1 .RESET, GROUP.02.RESET, and GROUP.03.V.RESET are groups of 
individual reset bits (though only one RESET bit is assigned to each for testing). The 
individual reset bits are grouped together to simplify the SYS.RESET equation and to allow 
for a longer time delay for non-synchronous situations which may be caused by serial 
^ communication delays. Three groups are used for testing but the maximum number of 
groups is unlimited. Multiple groups should be used to limit the number of bits so that 
continuous changes of bit states will not by misinterpreted as a non-synchronous condition. 
GROUP.03.V.RESET represents groups of bits that are "more vital 0 such as Switch Locks 
and Route Locks. This group is given the absolutely shortest time delay possible while still 
maintaining reliability. 



ASSIGN 


OUT.RESET.02 


TO 


GROUP.01. RESET; 


ASSIGN 


OUT.H.RESET.03 


TO 


GROUP.02 .RESET; 


ASSIGN 


OUT.L.RESET.04 


TO 


GROUP.03 . V.RESET; 



" SYNCHRONIZATION BITS 



SYNC suppresses all outputs of the unit being brought online until they are verified to be 
n synchronous with the unit currently in control or the other unit's VCOR is down. Once it is 
set it is stuck high until the unit is powered down. SL.OUT.SYNC is sent out to the other 
unit It is utilized by the Standby unit in the SYS.RESET assign statement 
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SYNC + STAND.ALONE.SYNC + c^cwr 
assign (OUT.02.SYNC * OUT.H.03.SYNC * to J™^' 

OUT.L.04.SYNC) LED 1 



SYNC.WAIT is a slow set bit that suppresses verification of bits in the unit being brought 
r online until it is powered up and both the unit and the serial communication link are stable. •' 
Once it is set it is stuck high until the unit is powered down. 



assign SYNC.WAIT + (VCOR * SL.IN.HEALTH) to SYNC.WAIT; 



^ STAND.ALONE.SYNC is an internal bit that will set the SYNC bit one second after the 



unit is powered up if the other unit's VCOR is down. 



-VCOR * STAND.ALONE.SYNC.DELAY * 
assign -SYNC.rN * ~SL.IN.SYNC + to STAND.ALONE.SYNC; 
DEFAULT.NORMAL.SYNC 



n DEFAULT.NORMAL.SYNC is a slow set bit that lets the Normal unit achieve SYNC if 
both units are powered on simultaneously and there is a disagreement between the units. 



VCOR * STAND.ALONE.SYNC.DELAY * 
assign -SYNC.IN * ~SL.IN.SYNC * NORMAL * to DEFAULT.NORMAL.SYNC; 

IN.HEALTH 



* HEALTH BITS 



HEALTH.WAJT and HEALTH.WAIT.DELAY allow the Standby unit to maintain its 
outputs between the time that the Normal unit's VCOR picks and communication is 
established between the units. HEALTH.WAIT.DELAY is a slow clear bit that sets when 
f the VCOR picks in the unit coming online. HEALTH.WAIT.DELAY sets HEALTH.WAJT •> 
which remains high until either HEALTH.WAIT.DELAY expires or serial communication 
is established. This is necessary to insure that as soon as serial communication is established 
the HEALTH bit is not able to override any logic. 



| VCOR * -SL.IN.HEALTH * 
™™ -HEALTH.WAIT.DELAY TO HEALTH.WAIT.DELAY; 




assign HEALTH.WAIT.DELAY * -SL.IN.HEALTH to HEALTH. WATT; 








| r SL.OUT.HEALTH is a toggling bit that is sent to the other unit 


*/ | 






assign -SL.OUT.HEALTH to SL.OUT.HEALTH; 








QUICK. HEALTH. START and QUICK. HEALTH work together to prevent the Standby unit 
from falsely resetting while it is coming online. 
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A _ SL.IN.HEALTH * -.IN.HEALTH * 

ASSIGN 

-QUICK.HEALTH 


to QUICK.HEALTH. START; 


assign QUICK.HEALTH.START * -IN.HEALTH 


to QUICK-HEALTH; 



SL.IN.HEALTH is received as a toggling bit from the other unit SL. IN. HEALTH. 0, 
/• SL.IN.HEALTH. 1 , and IN.HEALTH work together to verify the stability of the •> 
communication link 



ASSIGN 


SL.IN.HEALTH 


TO 


SL.IN.HEALTH. 1 ; 


ASSIGN 


-SL.IN.HEALTH 


TO 


SL.IN.HEALTH.0; 


ASSIGN 


SL.IN.HEALTH. 0 * SL.IN.HEALTH. 1 


TO 


IN.HEALTH; 



* OUTPUT BITS 



There are three types of output bits: 

1 . Unrestricted, represented by OUT.02. 

These bits require no bit specific serial communication between the units in order to 
produce an output; therefore they are the fastest and should always be utilized whenever 
possible. They should never be used for signal lighting or any type of locking. 

2. Half Restricted, represented by OUT.03. 

These bits are unrestricted in the Normal unit, but restricted in the Standby. The 
Standby unit cannot produce the output until it receives verification (via serial 
communication) that the Normal unit has also satisfied the assign statement This type 
of bit is specifically designed for signal lighting. If the bits are out of sync, it can only 
be that the Normal unit has the aspect lit and the Standby does not. In this event the 
Standby unit is reset, and the signal aspect will not change. 

f 3. Restricted, represented by OUT.04. •/ 

These bits are restricted in both the Normal and the Standby units. Neither unit can 
produce the output until it receives verification (via serial communication) that the other 
unit has also satisfied the assign statement. This type of bit is the slowest due to the 
amount of serial communication involved. It was specifically designed for locking. The 
bit cannot be set (unlocked) until both units satisfy the assign statement and it will be 
cleared (locked) immediately at any time that the units do not agree. 

The three types of bits have the following in common: 

• If the other unit's VCOR is down the unit will produce the output whenever the 
assign statement is satisfied. 

• If the other unit's VCOR is up the unit must also receive serial communication. 

■ Unrestricted bits require a generic health bit 
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• Half-Restricted bits require a bit verification from Normal to Standby. 
■ Restricted bits require bit verification to and from both units. 

• If the other unit is in control, the unit being brought online cannot produce any 
output until it is in SYNC. 

• If both units are online and any bit becomes out of sync for a selected period of 
time either the Normal unit will reset the Standby or the Standby will reset 
itself. 



/• UNRESTRICTED BITS 



• The term EN.02 is used for testing purposes. In reality it would be replaced by a logic 
equation. In the term SL.OUT.02, SL stands for Serial Link, and OUT.02 represents the 
resulting bit of die satisfied assign statement SL.OUT.02 is immediately sent out serially to 
the other unit 



assign IN.02 to SL.OUT.02; 



OUT.02.SYNC is primarily satisfied by the SL.OUT.02 bit. If the other unit is online 
(VCOR is picked, or in the process of booting up) it is referenced to insure that the bit is in 
die same state. Once it is set it is stuck high until the unit is powered down. If the other unit 
is offline (VCOR down) this bit is bypassed and the SYNC bit assign statement is satisfied 
with STAND.ALONE.SYNC. 



OUT.02.SYNC + 

(((SL.OUT.02 *SL.IN.02) + OUT 02 SYNC 
(-SL.OUT.02 * ~SL.IN.02)) UU 1 UZ A Y Nl - 
♦ VCOR * SYNC.WAIT) 



OUT.02 is the bit that sets the output high on the Vital Output Board. It is primarily satisfied 
by the SL.OUT.02 bit In the Normal unit the only other requirement is that the SYNC bit 
must be set (which it will be unless the Normal is in the process of coming online). The 
Standby unit requires a serial communication HEALTH bit or HEALTH. WATT. 
HEALTH. WATT is used keep the Standby unit's outputs set between the time the Normal 
unit's VCOR picks and serial communication is established when the Normal unit is being 
brought online. Both the Normal and Standby units will immediately set the bit if 
SL.OUT.02 is high and the other unit is offline (VCOR down). 



SL.OUT.02* (SYNC* (NORMAL + 
assign (-NORMAL * (SL.IN.HEALTH + to OUT.02; 
HEALTH. WATT))) + -VCOR) 



OUT.RESET.02 causes the Standby unit to reset if there is a disagreement in the bit state 
between the units. 



assign (SL.OUT.02 * -SL.IN.02) + (-SL.OUT.02 * SL.IN.02) to OUT.RESET.02; 
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/• HALF RESTRICTED BITS 



The logic statement for OUT.H.03 functions the same as OUT.02 above, with one 
exception. In the statement for OUT.H.03 the generic serial communication HEALTH bit is 
replaced with the corresponding bit (SL.IN.H.03.D) from the Normal unit This suppresses 
the output from the Standby unit until it has been verified that the Normal has also satisfied *' 
the assign statement SL.IN.H.03.D is a slow set bit used for testing to simulate serial 
communication delays. 



ASSIGN 


IN.03 


TO 


SL.OUT.H.03; 


ASSIGN 


OUT.H.03.SYNC + 
(((SL.OUT.H.03 * SL.IN.H.03) + 
(-SL.OUT.H.03 * -SL.IN.H.03)) 
* VCOR * SYNC.WAID 


TO 


OUT.H.03.SYNC; 


ASSIGN 


SL.OUT.H.03 * (SYNC * (NORMAL + 
(-NORMAL * (SL.IN.H.03.D + 
HEALTH.WAIT))) + -VCOR) 


TO 


OUT.H.03; 


ASSIGN 


(SL.OUT.H.03 * -SL.IN.H.03) + (-SL.OUT.H.03 
* SL.IN.H.03) 


TO 


OUT.H.RESET.03; 



'• RESTRICTED BITS 



The logic statements for OUT.L.04 are the same as OUT.H.03 above, with one exception. In 
die statement for OUT.L.04 there are no separate variables for Normal or Standby. Both 
units must have SL.OUT.L.04, be in SYNC, and receive the corresponding bit from the 
other unit This suppresses the output from either unit until it has been verified that the other 
unit has also satisfied the assign statement and immediately drops the output if it loses the 
verification from the other unit 



assign IN.04 



to SL.OUT.L.04; 



OUT.L.04.SYNC + 
(((SL.OUT.L.04 * SL.IN.L.04) + 
(-SL.OUT.L.04 * -SL.IN.L.04)) 
* VCOR » SYNC.WATT) 



assign 



to OUT.L.04.SYNC; 



SL.OUT.L.04 * (SYNC * 
(SL.IN.L.04.D + HEALTH.WAIT) + 
-VCOR) 



to OUT.L.04; 



ASSIGN 



(SL.OUT.L.04 * -SL.IN.L.04) + (-SL.OUT.L.04 
* SL.IN.L.04) 



to OUT.L.RESET.04; 



COMMUNICATION ALERT BIT 



COMALT may be used to alert central control of any problems in the communication 
between the Normal and Standby units. 
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assign -SL.IN.HEALTH to COMALT; 

" FOR TEST PURPOSES ONLY 

/• COMMUNICATION DELAY SIMULATORS 



SL.IN.H.03.D and SL.IN.L.04.D are slow set bits that simulate the possible delay in the 
serial communication between die Normal and Standby units. 



assign SL.IN.H.03 


to SL.IN.H.03.D; 


assign SL.IN.L.04 


to SL.IN.L.04.D; 



<- BIT MONITORS 



I f The following bits produce indications on the Vital Output Board for testing purposes. ~i 



ASSIGN 


SYNC.WAIT 


TO 


OUT.SYNC.WAIT.07; 


ASSIGN 


SYNC 


TO 


OUT.SYNC.08; 


ASSIGN 


HEALTH.WAIT.DELAY 


TO 


OUT.HEALTH.WAIT.DELAY.09; 


ASSIGN 


HEALTH.WAIT 


TO 


OUT.HEALTH. WATT. 1 0; 


ASSIGN 


SL.OUT.L.04 


TO 


OUT.OUT.L.04.12; 


ASSIGN 


SL.IN.L.04 


TO 


OUT.IN.L.04.13; 


ASSIGN 


SL.OUT.RESET 


TO 


OUT.OUT.RESET. 14; 


ASSIGN 


SL.IN.RESET 


TO 


OUT.IN.RESET. 15; 


ASSIGN 


COMALT 


TO 


OUT.COM ALT. 1 6; 



END LOGIC 



END PROGRAM 



